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THE 


BRITISH YOUTH's 


INSTRUCTOR: | 
Or, A New and Eaſy Guivdz to q 
PRACTICAL ARITHMETIC. 


; | WHEREIN 3 Ft: 
TheRudiments of Common AxrTHMETIC, Vulgar 
andDecimal Fi actions, theExtraQtion and Uſe of the 
' Square and Cube Roors, c. are ſo eaſily treated of, 
and ſo plainly demonſtrated, that any Perſon may, of 
himſelf (in a ſhort Time) become acquainted with 
every Thing neceſſary to the Knowledge of Buſineſs. 
4 To which is added, Ek. 
A Pos rs eier, for the Uſe of Country Youths in 
88 png: Shewing how to meaſure any Piece of Tim- 
» Tyling, Thatching, Brick-work, or Piece of Land; as al- 
ſo, * any Ciſtern, Piece of Malt, or common 
Cooler, Tub, Ke. 5 5 


The Whole deſigned for ſuch as have 


Hitherto negleQed, or have not had Opportunity of being ; 


acquainted with Figures; and attempted in natural and fa- 


and diverting, as well as uſeful to LearxERs. 
Recommended by 


ſeveral eminent Writing-Maſters, and 
Accomptants. „ 4 
The $1xTr Epiriox, corrected and improved, by ſome 
particular Obſervations on the Rule n e 
By DANIEL FENNING, Author of the You+ 1 
„ 
. 3 niver, ing-Bock, Royal Ex | 
Dittionary, and Young Man's Book of Knowledge. k | 
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' Frinted for 8. CRowWDER, and M. Ric AR Son in Pater- A 


Noſter-Row, and B. CoLLins, in Salisbary. M. DCC. LX. VII. 
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DEDICATION {| 
To the ScHooLMAsTERS of | 


Great-Britain and Jreland. 


GENTLEMEN, 3 
e HE great Demand for, and 
& T & ſpeedy Sale of the five laſt Im- 
DO. preſſions of this ſmall Treatiſe, 
es naturally leads me to think, that 
many ef you have encouraged the Under- 
„ EEE 
Permit me, therefore, in this fixth Edi- 
tion, to return you hearty Thanks for your 
friendly and undeſerved Favours. 
I am very fenſible, (as I told you bes 
fore) that many abler Hands have un- 
dertaken this Taſk before me, and have, 
in large Volumes, done fat which can- 
not be expected to be found here: But 
as you are ſenſible too many of them 
have ſpent their Time, rather upon Cu- 
rioſities than Buſineſs, (the very Thivg | 
. that 


% DEDICATION. 


that every Scholar ſhould particular 
We af, nd which, I am ſenſible, _- 
one of you would promote the Know- 
| Tedge of) I have here made it my chief 
Care to inform the Learner of every 
| Thing that is y theteto. 
= It was not m_ N mn B 
| appeared n this Subject; but havin 
3 publiſhed 7 foal Treatiſe of ac. 
* T1oNs and ALGEBRA, by Way of Dia- 
& logue, in 1759, which has met with 
by ſeveral { TS, private | 
Gentlemen, to publiſh alſo a Piece of 
. ARITHMETIC, after the ſame Manner; 
| as they were ſenſible, they ſaid, (and in- 
s deed, I confeſs, I think the fame) that 
= this Way of Writing conveys the Matter 
better, and. communicates Things ſooner 
to the Learner, than the bare ſetting 
of Sums, and not working them at all, 
or, in a dry, intricate Manner. 
As I do not pretend to recommend the 
Work by comparing it with other Au- 
thors ; ſo, I hope, you will not con- 
ue chin Edition 
cg pu 


wich ſome Quadratic Problem, 


1759 · 


DEDICATION | 
_- my till you have peruſed | it h o 8 


er true, that the laſt Method of re- , 
ducing C's. grs. Ibs. into IIe. (in the | 
iſt Example of Tare and Tret) is well 
worthy your Obſervations, it being as 
caſy as it is new; and - ſeveral Perſons 
in Buſineſs, to whom I have communi- 
cated it, never. to uſe. any other | 
Way for Eaſe and Expedition. 
J Toſuchof y ou, indeed, as are perfect 
Maſters of the Sciences, thi ile _ 
may a infignificant ; to others, 
am ſentble, the Dialogues will be of great 
Service, as they are intermixed with a 
Vacibty o familiar in natural 
Converſation: And I perfuade myſelf, z 
9 will be of great ending gt to your Pupils, |} 
„in a great you of that 
| heavy Taſk, 8 every lor Maſter 
(with a Number of Scholars) muſt ot 
Neceflity labour under. 

This, Gentlemen, is one Reaſon (as- 
I faid) why I built it upon this Plan ; and 
1 hope, for the Deſign's Sake, you will 
forgive thoſe Errors that have yet eſcaped- 


my. Notice, and which you know are ſo | 
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common to a Work of this Sort; tho“ 
J have taken Care to correct all ſuch, as 


I have at preſent diſcovered in former 


Editions. „ 
1 have made no great Alteration in 
the Work, enly have taken off Part 


of the Double Rule of Three Di 


and: Inverſe, (as you know the Rule of 
s Numbers will ſupply that DefeR) in 
Order to make more 7 is (by the Defire 
of ſeveral Merchants) for a fuller and 
more clear Explanation, both of the true 
and cuſtomary Way of Diſcount. 7 
To my Thanks, I add my beſt Wiſhes 
for your Succeſs, jointly and ſeparately, 
in your ſeveral Undertakings; and de- 


GENTLEMEN, 
Your moſt obliged bumble Servant; 


R | Exch 
Ofc, 


London, Sept. I, a D. Fenning. 
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* 


RY the fixth Edition 
7 reatiſe of ARITHMETIC, 
| I have improved and endea- 


"= tack of „ dere d too paves h negleQed 
this Branch Education ; and for others, Who 
oy neither Time, nor Op ity, to apply 
per Maſter, the following Work was 
chiefly Aeried and was at firſt carried on no 
farther than the Rule of Three Direct: But I con- 
| fidered with myſelf, that it might fall into the 


R | A4 


— 
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Hands of many, who would be glad to have a 
Notion of Früchim. I have, therefore, to ſerve 
you, treated upon moſt of the Rules of Arithme- 
tic, and for the Sake of thoſe that live in the 
Country in particular, I have given ſome Inſtruc- 


tions to meaſure Timber, or a common Piece of 


Ground; as alſo, to gauge a Caſk, or Piece of 
Malt, and ſeveral! other uſeful and practical Exam- 
ples, which, I am perſuaded, will be of Service 
& 


One Thing, which is ſeldom taken Notice 
of in a PrREFAce, I would have every one of 
you, that are Learners, to obſerve, and that 
is, That if, upon the Trial of any Sum, or 
Queſtion, you do not find it the ſame as the 
Anſwer, do not let chat diſcourage you; for if 
you examine your own Work after you have 
done it, and are ſo much Maſter of the Rules as 
to know when you are right or wrong, you 
may conclude you are right, whatever An- 
ſwer you may find in my Work, or any o- 
ther Author's: But before you” determine this, 
mind and be ſure your own Work is right. _ 
A s to fuch of you that have little or no No- 

tion of Figures, if you have à Mind to learn, 

I am ſenſib ee little 

or no Trouble; for I have taken the more Pains, 
that you might hade the leſs: And if it does but 
anſwer the End of inſtructing ſuch of you as are 

ite i others that. have 


e 
n of Heures, I ſhall look 


te 
back upon the Undertaking with Pleaſure, notwith- 
flanding thaſe mean Criticiſms and Remarks, that 
may be made pon ſuch Overſights, which can 
hardly be avoided in a Work of this Sort. 
But, every impartial Reader will _— the 
| | | ature 


_ 
FFC 


Nature and Deſign of the Work: For 'tis the. 
Plan upon which it is built that is to be minded: 
If this be plain and eaſy (as I hope it is) there. 
is no Fear but the Learner will find a ſenſible 
Satisfaction, and the Work be crowned with Suc- 
cels. As for ſuch Carpers that are reſolved to 


amuſe themſelves with the Bone only, they are 


_ but let them be civil, and 
not ſnarl at thoſe who W quiet- 
ly. I am, 


Kind Reavan, | 
Nur bumble Servant, 
2nd Well-wiſer, . 


London, Sept. 1, 1767. 


Daniel Fenning. 
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1 E whoſe Names are hereunto ſubſcribed, having 
W peruſed. the Plan of this little Treatiſe of 
+ AzrTREMeric,.do' allow the Dialogues to be 
very well adapted to the Purpoſe: And as the 

Rules and Examples are laid down in a natural, caſy,.and 
familiar Manner, W beg Leave to recommend it; as 

the moſt uſeful and eaſy for Learners extant. 
Edmund Anguiſh, Arcomprant ' 

- .— 4 Writing Maſter 


George Coles, Ditts „ TIES. ; 
Mr. Coulthiſt, of the Academy; Pre/co:-fireet,. ' | 
Goodman - field. 
Henry Deacon, Accomptant 
Randal Evans, Wricting-Maſfter © 
Anthony Gilbert, Surveyor 
Edward Griffiths, Ditto 
Samuel Hill, Philom., 5 
3 _ Thomas Humphreys, Writing-Maſter 
Thomas Hughes, Dittes 
Samuel Hornby, Diete ' 
Timothy Langley, Accomptane 
Abraham Longden, Dito 
Abraham De Lire, Philom; -: 
Thomas Newberry, Disto- 
John Quant, Writing- Maſter 
William Richardſon, Ditto 


Fept. 24, 1767. 
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David Rowland, \Accomprant = 
ohn Smyth, Tr 
| JN _ 
Omas Smithe, Ditto 
— _ ant 
naper, Ditto 
Jotnfon Thamplons Writing- 
John 3 er 
ames Thurſtos, Dito Mefer 
—_ Trunker, _ 
m I horley, tto 
James Thorpe, Ditto 


To the RECOMMENDERS. 


Gan rau, | 


Return you hearty Thanks for the Honour you have 
done me, by the Favour of your Names to this little 
Treatiſe : r Agee in noting 


down Tr find 


you will ſtill further oblige, 


Gum, | 


N. B. ts» 
the Globes, at — THe | 


THE 


THE 


INTRODUCTION. 


CHAP. 1. 
DIALOGUE I. 


Betwern pro, 4 Tutor, or Mafter ; and Trno, 4 ; 
young Scholar 3 concerming the Rudiments of Ar- 


TVO vs PBI o. | 
EAR Sir, I am your very humble 
1 
F hear you have done in- 
Tyrunculus, and] am come 
im to a former Promiſe, 


 'Phile, You — me very much, young Tyro, I af 
furs you, to ſee you ſo willing to learn; but I hear you 
underſtand the firſt four Rules already. 


Bro. 


2 INTRODUCTION 


Dyro. When I was at School Thad ſame. Knowledge 
of them, as I thought; but it was not wel- grounded; 


— 


and wien I left School, inſtead of practifing t Home, 
and making myſelf Maſter f what 1 Teargr there, I 

Bent my Mind to Play and Idlenefs, like a ty 
Boys; and were it not for your kind Offer, ſhould 
know the Want of it too late. I chooſe therefore, Sir, 
to begin at the very loweſt Branch, that I may ſee the 
Reaſon of what I am doing, and not learn by Rote, as 
too many School-boys do, to the great Diſcredit of their 
Maſter, Grief of their Parents, and their own future 


A i ; L444 | 4 
* Phils. You ſay very right; for in beginning again 
you will be 1. in what you know already ; for 
F ſnall proceed with you the ſame as if you never had 
began, that others may be the better informed ; there- 
fore, for their Sakes, do not you be angry, if I ſhould 
dwell upon ſome Things longer than you may think 
there is Occaſion for, ſince I tell you the Reaſon before 
Fyro. Far be it from me, Sir, to take it amiſs ; for 
though I do know ſomething of the firſt four Rules, I am 
ſenſible there are many Thouſands who know Nothing 
of the Matter, and-you do well to conſider them alſo. 
Philo, I am glad, Tyr, to ſee you ſo confiderate; it 
gives me great Hopes of your being Maſter of what E 
am about to inſtrut you in. X 


= 


= - 
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Of NuuLαͤͤEfon, Ae, Se. 7 
9.1 A LOG U E II. 
SECTION I. 7 


Of e ADDITION of Whole Num- 
. Money, Weights, and Meaſures, &c.. 


Bre HAT is Numeration, and what does it 
teach ? 


Phils. Nuameration i is the true DiſtinRion and Pronun- 7 


ciation of Number; that is, it teaches us to write down, 

read, and expreſs any Number or Numbers whatſoever : 
For the better underſtanding of which, obſerve the fol · 
ä 3 Table. 


N. B. The Letter Cflandsfor.an Hundred, ad. % 
for Ten. 


TABLE. 
7 
— Oo = 
5 29, 
2 , 88S & 
=== PPA E WY 
555 853 55: 
SET: 2 SSS Norz 1. 
Places aa ik. © 1 * me 
<4 V3; 004.-9-2-1 This Tanzn 
98 7 05 4 3 2. ou e 
5 378 443 Aa as to under - 
9.87 65 4 ftand the Nature of 
989 
9 87 6. Caſt your Eye now 
. 9.8 7 Tyroupon it; you ſee 
© 8. thatthereareninePla- 
4 ces. of Figures from. 


Units: 4 


— 


3 of NomMERATION, App1TION, Ce. 


Units to Hundreds of Millions. All the Figures under 
the firſt Row are Units; thoſe in the ſecond Row to- 
wards the Left-Hand, are under the Place of Tens; 
all in the third Row are called Hundreds; thoſe in the. 
fourth Row Thouſands, We. © 
2 A ok to — — 18 or how to 25 
any Number in the I at the i- 
= har. the Right-Hand, and ſay Units ( *. 
nits, Tens, (Twenty-one, 21 ;) then Units, Tens, 
Hundreds, (three Hundred and Twenty-one, 321 :) 
Thus I go on, and find the fourth Figure (viz 4.) * a 
the Place or Name of Thouſands, and accordingly, I 
call it four Thouſand, which, joined to the other * 
Figures, will be four Thouſand, three Hundred, and 
Twenty-one, 4,321. The fifth Figure bein in the 
Place of Tens of Thouſands, is thus read : Fifty-four - 
+ Thouſand, three, Hundred, and Twenty-one, 54,321. 
| Thus proceed till) ou come to the laſt Pigure of ul to- 
wards the Left-Hand, (which ſtands in the Place of Hun- 
dreds of Millions) and you will eaſily perceive, that thoſe - 
nine Fi are thus expreſſed : Nine Hundred, eighty- 
ſeven Millions, fix Hundred, fifty-four Thouſand, three 
Hundred, and Twenty-one, 9.87,654-3,21. Read this- 


| once more, and obſerve the Comma's, or Stops, that are 


put to the Figures; for they anſwer to, or correſpond 
with the Stops in the Words that are written out at 


— 
Nor. 2. 


You are further to obſerve Tn that the Newe-- 
ration-Table is not always ſet 2 theſe Figures juſt 
nin the Form they here ſtand; for had they been any 
other nine Figures, they are numbered and expreſſecl 
after the ſame NN For Inſtance, ſuppoſe they 
were 1,2, 3.4, 57687,8,9, this is reſſed after the ſame 
Manner, on inſtead of 987 Million, it is now 123- 
Million ; inftead of 654 Thouſand, it is here 456 Thou-- 
ſand ; and inſtead & £31, it is now 789. 80 alſo, 
999-993999 - 


Of Now erron, Approtor; Gr, of 


8 N - bande, e 


Hundred, and Ni | 
bly . — due R Aead. to >the Places 2755 which | 
_ the Figures ſtand; for you may ſe that after the firſt three 
— 2 . (vin, 7 Units Tens, and Hundreds) the 
have the Name of Thouſands, the next 
— the Place of Millions, as you may obſerve by the 
following Table, which, 1 believe, will be of Service. 


5 A B L B 2. 

err Thouſands bu 

123. 4 5 6. 789 

1 * 1 3 3. 456 

1 2. 345 

. 234 
| 193- 

0 1 2 

? i 

8 ou ſee they are divided by Stops, or Pe- 
ods,  whic F; reren a Help to 1 Siogs ng the 
Numbers: us, 1 I would expreſs the Number 
night ich this. is placed. "71 find the Twelve 
hds under the 21 ' Thouſands, fo that I ſay it is 


* Thouſand, three Hundred and 5 Ee. 


| yro, I perceive it, $ir, very 2. 
what U Ufe are Cyphers of; or ure t J 


a % Cyphers are of no $i nification, when they ſtand 


glone, (thus 72 or 0000, all ſtand for Nothing): Nor 
1 they oft y ignification placed before any Figure or 
igures, th i but 23 ann ſtil!; But 


when 


„ * 8 2 4 
7 7 V 
. * * 


r —— 
4 22 * * * : 8 * 1 g . - * 
i 


I Mihai AA ag 


ether; for Pride i is 
in Ledtring ; But, pray obſerve, Suppoſe 1 bad ever ſo⸗ 


6 Of NuMERATION, ADDITION, Oc. 


when Cyphers are put after Figures, it makes the Num- 
ber ten, twenty, thirty, a hundred, or a thouſand Times 


more in Value. Thus 2, by adding a Cy e 
Ten, add two C N Ar 


e 


1 10 
10 Ten. 
100 An Hundred. 
rooo A Thouſand, 
10000 Ten Thouſand. | 
100000 An hundred Thouſand. 
1000000 A Million, | 
10000000 Ten Millian, _ | 
t00000000 An hundred Million, 
rop0000000 A Thouſand Million. 
10000000000 Ten Thouſand Million, 
100000000000 An hundred thouſand Million, 
1000000000000 Million of Millions, 


And thus you ma ay go on as far as you pleaſe, 


Tyre | perceive it; but who could tell the Value, or 
expreſs ſo many Figures out of the Courſe of the 


Table? 


Philo, You talk like a Learner indeed. You ſee the 
twelfth Figure, by by the above Table, has the Name of 
7 hundred thouſand Millions; therefore, were there 3. 

Had Times, or 5 hundred Times as many Figures, 
it would be as eaſy to number them in Order, as Well as 
if there were but 5 in all. 

Tyre,” That is. a little farpriſing to me, 1 confeſs; for 
ſome think they do great Things, to number 9 or 10 


Figures only. 


Philo. Wal, 75 re, we will not call that Pride 5 
in Learners, fo far is it te | 
to Emulation only; that is, an earneſt Defire to ex 


100, it is an 
Ve. as * wing Table. F lai 2 Nr 


Of NumsrAT1ON, ADDITION, G.. 4 


many Fi to number; you plainly ſee, by the laſt 
Table, that the ſeventh Figure is Millions Place, and 
that the thirteenth Place has the Name of Millions of 
Millions; fo alſo the nineteenth Figure would be Mil- 
lions.of Millions of Millions: But as.the Word Millions 
would be repeated ſo often in a very large Number ot 
Figures, as to render it tireſome, there is a ſhorter and 
much eaſier Way of exprefling the Number by certain 
Words, which anſwer to every ſeveath Figure, and to 
an Degree of Millions, av appeers by the following 


Til la. 
TABLE 4. 
n. dA 
YN þ-4 ce 
Sk 1 > ge For or Millions of Millions, 
%| 19 is Trimillions, or the 3d Deg. of Millions. 
4 25 is uh Deg. of Millions. 
8 
7 4&3 is Septillions, or the 
e 
9 55 is Nonmillions, or the ꝗth Deg. of Millions, 


Suppoſe it were required to number the 57 following 
Figures, 331, 987, 654. 321, 987, 654, 321, 987. 
1 321, 987, 654, 321, 987, 654. 321, 987, 654. 


Here I make a Period or Dot over every 7th Figure, 
-and find there are 9 Dots in all ; Then ſearching in the 


above Table, I find the gth Dot to bear the Name of 


Nonmillions, the 8th of Q&iilions, c. Therefore, I 
number the above Figures thus; three Hundred 21 Non- 
millions, 987 Thouſand; 654 Odtillions, 321 Thouſand; 
87 Septillions, 654 Thouſand ; 321 Sexquillions, 987 
Thouſand; 654 Quintillions, 321 Thouſand; 982 
ED Quartcillions,, 


8 Of Noutrarrion, AppITion, Ge. 


Quartrillions, 654 8 21 Trimillions, 987 
ſand; 65 f Bimillions, 321 Thouſand; 987 Mg, 
451 Thouſand, 321. And thus you may go on to as 
many more Places, Cc. Or you may number them by | 
the ſecond Part.of the Table, and that is, by putting 
ſmall Figures where the Dots ſtand, ns I, 2, 3, 4, till you 


come to g: Then begin, and ſay g21 of the gth Degree 


of Millions, 987 Thouſand ; 654 of the 8th of 
Millions, &c. till you come to the End: And thus, by 
putting ſmall Figuresover every ſeventh Figure, you may 
number to the 2oth, zoth, or any higher Degree of 
Millions whatſoever, 
Vero. I underſtand you well; and though it is * 
there may never be ſo many Figures in any Sum; yet, it 
is good to know how to number them when 2 Queſtion 
a - nod, 2 7 * Sake ** — now, 
| 0, 1 WIN Aa a ions, 
2 
1. How is , an 
Eleven, ſet down in 5 Figures? * + | 
Phils, I know this is a common Queſtion, and it is 
eaſily done, if you conſider; for this is the 3 
— Viz. twelve Thouſand, one Hundred, and 


Prei US ADpirion. | 


Eleven Thouſand i 8 --.0 1,000 
Eleven Hundred is 1, 100 $add 
Eleven is 11 


| Add 12,111, as ubove. 


27 1 How her 2 * 16.51 12 880 
But you are to obſerve, yro, that though 


dities are eaſily anſwered you ſee; yet, Ted wer have . 


you be concerned with them; de they * 
7 
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badly expreſſed, and are an abuſe of language: for- 
— you ſtood indebted to me, and ſhould aſk me 
what it was, and I ſhould ſay fiſteen pounds, fifteen 
ſhillings, and fifteen pence, would you not think it much 
better to ſay fifteen pounds, ſixteen ſhillings, and three 
pence? Take this then for a rule, Tyro, that that is the 
beſt method of expreſſion ; that is the ſhorteſt, freeſt, 
and moſt natural. Therefore, tho” the af6fefaid num- 
bers run a little ſmoother in words than what 1 have 
now mentioned, (the reaſon of which is, becauſe they 
are each but one whole number) yet is the ſenſe of ex - 
_ prefling fiſteen thouſand, fitteen hundred; und fifteen, 

hetle better than fifteen pounds, fifteen ſhillings; 


2 pence. 


No there are ſeveral things a little dark in ex- 
preſſion, relating to numbers, which are actually of 
_ uſe when they are known. I imagine, Tyro, you now 

and then read good books: You remember we read 
in the book of Kings, and in Ifaiah, that'an Angel de- 
ſtreyed in the camp of the Aſſyrians, an hundred, and 
fourſcore and five thouſand. How do you ſet this 


Aon properly? 


 Thro. Why really, Sir, I am ata loſs; and I have 
ſeen older perſons than myſelf puzzled at it. n 
Philo, So have I; but it muſt be for want of conſi- 
dering. Is not fourſcore and five the ſame as 85. 
Therefore, the number is one hundred eighty-five 
thouſand, thus, 185,000. | 
Again, you read in the Revelations, of a multitude of 
ten thouſand times ten thouſand ; which is 100,000000, ' 
viz one hundred million: and a little farther, you read 
of another, conſiſting of two hundred thouſand thou- 
fand, which is, 200,000000 million, viz. two hundred 
million, which you will ſee demonſtrated, Example 
the 3d and 4th in compendiums of Multiplication. + 
I ſhall iniſh Numeration with ſorne of the old Roman 
aumbers, as it may be of ſervice, + * 


A Tank 


— — ot ehe- 
x 


' MM. (2000) Two Thouſand, &c. 


4 * 


| A Ta BL x of Old Roman Numbers. 


I. ſignifies, or ſtands for (50) Fifty. 


C. for (100) Hundred, 


Cc. (200) Two Hundred. 
CCC. (300) Three Hundred. 
 CCCC, (400) Four Hundred. 


D. ſigni (500) Five Hundred, or thus I. 
DC. ſtands for (600) Six Hundred, or thus 10 C. 
DCC. (700) Seven Hundred, or thus IHCC. 
DCCC. (800) Eight Hundred, or thus IHSCCC. 
DCCCC. (goo) Nine Hundred, or thus OCCCC. 
M. (1000) A Thouſand. or thus CIO. 


Roman Numbers explained by Ficurts. 
DL. 550. 
DCccL 710. 
MDXIV. 1514. 
MDCLI. 2 
MDCCIX. 1709. 
MDCCLXVII. 1767, ck. 
And now, Tyro, we will proceed to Addition. 


SECTION. IL 
of ADDITION. 


Tre. FJ HAT do you mean by Addition? 
Philo. Addition ſignifies the gathering, 


collecting, and adding together, two, or more num- 


bers into one ſum. | 
Tyro. How many parts are there in Addition? 
Pbiio. Two, ſimple and compound. 
Tyra. What is ſimple Addition? 


Phik. 


* 


Apprriox. It 


SUS Sa Ea 2 8-7 or | a 2 
Philo. Simple Addition is that which conſilt of one 
ſimple or ſingle name; that is to ſay, of whole numbers 
only, as pounds ſterling, tons, yards, ells, or ounces, 
&c. For ten is ten, and a thouſand is a thouſand, 
in any number and quantity; tho? the quality or name 
be different and they are all added by one Rule, name- 
ly by caſting out the tens, and ſetting down in every 
line what is over ten, as you will ſee by and by, 
 Tyro. What does Compound Addition conſiſt of? 
reirdupols Weight, Troy Weight, Apothecares, nd 
Avot is Weight, Troy Weight, Apothecaries, 
+ Goldſmiths Weight, &c. Likewiſe, Dry Meaſure, 
Liquid Meaſure, Cloth Meaſure, Square Meaſure, 
Long Meaſure, Land Meaſure, and Time, Of theſe 
in their order, e 1 


11 


"SECTION II. 
Avvition of whole Numbers, 

HE Rule to be ot by heart is, | 

For every ten in the units place, or firſt row of 


figures, you muſt one to the tens place, or ſecond 
row, and ſo proceed; becauſe ten units make ten, ten 


tens an hundred, and ten hundred a thouſand. 
Add 2 - 


3 2 9 
1 2 1 7 ä 
1 1 4 IM 5 
5 5 3 and 4 together. 
9 4 8 Haſs 10 4. 28 Ao. 


Here 1 fay 5 and1is6,and 1 is 7 and zis y; which 
I place under the numbers, and it is done : but to prove 
whether 


— wal ded 


and if it comes juſt to even dens, 


1 „ ee IlvILI . == ĩ⅛ U —T—— m4 — we - - apap — 
* 7 4 . — X * | - 8 — — - _ : 1 a <2 Ge aw. 1 
» 0 : 


| or units place, but I muſt not ſet down the whole 38, 


Of Apprriox. 
ight, I begin x at tops and caſt it donn 


comes to the 

Secondly, If it amounts to A en ede more lain 
Example z) ſet it down as befoct z only ſet the eypher 
under the row, and ſet the figure of 1 out towards the 
left hand. So alſo, n Example 4, I find it amounts to 
28, which 1 et under the row, viz. the units 8 under 
the row itſelf and the 2 towards the left hand in the 
place of tens. - 

Thirdly, Wun you have tes er threerown of 
then, according to the Rule, add up the firſt row, or 
units places, and obſerve how _— it contains, 

cypher under- 
neath, and as many ones th the next row, 1 
there were tens wy that is, if it be 20, carry z, if 
it o, carry 3, if 40, carry 4, and for go, ca 
Ec. And the left row of all £t & t down what it — 8 


to, as if-it wore· one ſingle rom only. — — - —— - - — -- 
An EXAMPLES at large. 


Add 87635 pounds ü 1 
R - „„ 


and 71964 together 
a 192888—— | 


567408 Auf. 


Now obſerve once for all. I begin, and fay, 4 and 
Bis 12, and 5 is 17, and 7is 24, and4 is 28, and 5 is 
33, and 5 is 38; this is the amount of the fiſt row, 


Of Abprriox. 3 


— — 30, and a is 40: This being juſt 4 ' 
tens, I ſet<down a cypher, and 2 the 4 tens 

to the next row, or hundreds » laying 4 and 9 

is 13, Cc. and I find the third tow to be 44, which is 

4 tens and 4 over; therefore I ſet down 4, and carry 

\ Bos the-fourth row, or place of thouſands, and find 

that it amounts to 27, then I ſet down the odd 7, and 

carry 2 to the gth or laſt yaw, and find that it amounts 

to 56, and becauſe this j the laſt row I ſet down the 

whole 56, that is, the 6-under the row, and the 5 to 

the left-hand. C}* | | 


J 


4 4 
F 
f — w : — 
: Y 
— 
c 


of Apprrios. ä ö 
And e n yon to or thre Quins. 


is 


+ wot wage 23 ApvirIOn of a. muinbers, 
Queſt. 1. om Lande 59 4 11 miles, | from J 
Rumford to Brentweed 6, from Brentwood to Che. Lnsford 1 
11, from Chelmeford to Witham 8, from Witham to Kel- 
ven 4, from to Colchefler 10, from Colchefter 
81 and from rec to Harwich 12: 
how many miles then is it from x to Hirevich ? 


Vr. I apprehend the -queſtion; it is ine 
* they ſtand in their order, a 


oe 72 IP 


1 A farmer has ft contin 0. 
Add 75 8 5 


e 
in all? n 


| „ Note Thas in -markia on of yow 10. 
ſtands for Number, g ay 


Qs. 


=. 
E 
by 
5 * 4 
=. — 
o bs, 
* PE. 
. 
* 
«ag 


nn 
1 How far is it em Lexdox to C 
22 when, 8 In N 
> 4 
Rn 149 
From „e r + 
From Prefees to "I 2Þ 
From Lancaſfe b b 50 
* | * 
5 _ Jor a 


| T underſtand what you bus fun me ery. 4 


5 9¹0 — . 
62, 2 4394 together > uf, 2 


"im Abmriom. 


Phat RN Fir. e gang f 
any fun, as befors di then begin ug 
chene rad if the 


come come there, no — * but the work is right :: 
24 
att up wurd and then 


pickers wards, 
The fuse is ery well Er Jearers, but too be, 
Feb — butas ER © 


teach i, which is as 1 
Let us take f. 5; which amounts to 301 Miles 3. 


: ant ho pewne's whether this hs of ht, I cut of the 


Bz; 


above the lin 


152 Add this to the top 149. 


— — 


1 . of money. 


"Then I begin 1 21 ad e 
| fiſt; (exc "the res that are cut off, or that ſtand 
q find it amounts to 12, which is 2, - 
Few, Pane to the ſecond row, and 
find it makes 15, fo that this amounts in all- to 152 
which I place under the 301. Las, I add this mid- 
dle line 152 — line 149, and nd tha t they make 
301, which proves the firſt work to be right. I ſhall | 

| give you a further reaſon, when you come to examp 
of money, why this way is not fo fit for practice in 
ſineſs as caſting the ſum upward and downward. And a 
i Wen to 8 


* . 


— LE ETIES 4 A 


S * c TIO N TY. 
3 x Mesar. 


Tre — to the learning of 48 
dition of money. 


Philo, Theſe things : fs, the rule; then 
the — and tbiraly, pence- tables; all which 


27 Apprriox- = 19 


We nen got by hear bear you pretend is | 
. 


I. The RULE. 
— 88 
— tren 
2. Of the common CuantacTiRse 


Note 1. ſtands for pounds, & ſtands for ſhillings; *- 
ping font Or thus, . 1. d. pounds, l 


L 


4 
- 1 
3 
iv 


1 2. Ol farthing is one-fourth part of a 
and is thus et down N pon one-half, 22 
bs thus ſet down: » furthings being three-fourths, 
s thus ſet down 


Note z. _ 1 half, and 3 quarters are alſo 
bi thu, f. f þ | 


Je Of Paxcn asia 


A 88 Tre 2. 
1 4. 4. | | Pence.] 1 4. 
N LD — - B84 2 
| 2 - 6 | iS: 
4 -8-* 8 : 4 4 
5 o 05 is 
| 13 — 4. 6 | 
- A a ö . 2 * 
.7'- 6 95 | S: 3 
8-4 108 9 
9 2 120) {10- 
9920 J & © ? 


by 
+ 
S... 


| 20 | Of Abprrrior. a 
| Fy the help of theſe two tables, the firſſ increaſing | 
by tens, or every 10 pence; and the other by even 
# ſhillings, or every 12 Pence, will ſoon caſt up any 
I — ums, by a due to the N exam- 


SIT provi gh 


755 But I h 
* 
more ſervice 


ort explanation. 


Exaurrz 5. 


3 
. 1 
Add 95 16 - 2 
68214 10 
and 49 - 12 - 11 together, 


oo Phib. 1 and doubt your 
2 own abilities withour occaſion, Come, pray try at the 
* firſt ſum 
| Tyro. 1 fee plainly how you do rher, becauſe the 
perice all added together do not exceed_12, nor do the 
ſhillings exceed 20; therefore, I ſet the amount of 
them under the row to which they belong, and find 
the total to be twenty-four — Ar thilliogs, 
and eleven Pana. 


* I leave example 3 undone for your practice, and 
will give you another a for the — eaſily cating 


the ſhillings. 
* Phib. 


* * 
— 


Of Abvrvion 2¹ , 
| R The ſartie & to be obſerved in Er. 2. Thus I 
Sand 2 is 14, und 8 is A1 | i 
20 pence is 15, 84. , 


can + 


in 214. n — 1 
r Job hotker the pie of ences | 


Ti Si Fa ſings. > 


caſting chem up as in dedirin of cob 
dit 131 4 {6 is che total 1514, 5. 


5 


Pleaſe to add up the Sheen h 
Turks * : Rauris 3. Braus 6. 
. 3. 4. £& g. d. 8 J. 4. 


22-4 . 
94-5 5 8 « 9: 552-5 28 
10 - 6: 4 $3.4 

25 2 8528 
25 •27 6: 21. 32 7 . 
75-5-1t. 14-79 6552 5 38 
— — — 


35 


22 of Apm1T10N, 
Jhro. I begin at the. row. of 
it amounts to 53. None, 


and find that 


2 to my ff pence 


. is refore, pence is 4. 
| 54. Gr by table 2, Tant how many 12 Pences Loan 


| pence and find that 4 ſhillings is 48 pence, 
n n 
ſet down under the row of pence, and carry the 4 
lings Is the vow. of RON; and find it amounts to 
475 337 
* 


ſhillings, and carry 2/. to the 
n .eu up as in whole numbers (by tens _ 
and Dae ole amount, to be 368“. 55. 
Philos, Very well; but now you have done it, pr 3 
let me hear you ſay what it comes to; for I have known 
many RhacT Raye n6C G20 be 20h whns Whey write or 


_caſt 
S 
f n Ce. 
P'bil. v right; and [make nodou — 
proceeding, but you will underſtand the firſt four rules 
of arithmetic in a ſhort time. I leave example 5 and 6 
undone for you, to try at your leiſure, afterthe 
and manner: and now I will try you with an example. 


or two with farthings, 


ExanrLi. 7. Exaurrz 8. ** 


2717 278 - 4 = y 
146 - 24 4: 95 
956—8—3 =. > 
Ei --\ 7 - 84 464-5- 4+ 
246-9 71 176-7- 57 
101-65 2913 87 
247 - 8- 33 456-7 
2 . 


— — * —— 


— — 


4 


cable 3, Thr I find 47, to be al. 57. whith _ 
e 


way 


Vr. I can do theſe as well as the other. 2 1 
begin with the farthings, ſaying, 3 and 3 is 6, 


of 
ris 4 
» 


7» and is 9, and 2 is 11 farthings, that's. 24. and 7 


3 over, which 3 farthings I ſet under the row ß 
2 s (thus 2) an, 75 2 pence 8 2 1 

— _ amount to 5 383 wh is 45s. * 
T fer under the ence, and +»? the 1 


Phils Very + - AN in me fame 2 
51 and you will find Ex. J. to be 2754. 3. 
KA I am oblig to you, fir, and now 1 ſhould 1 
alter you would ve me inſtruQions how you manage 
es in the ſhillings. ' 'Y 

I will ſhew you three or four different ways, 
and you may take that mhich W moſt natural and 1 


t double 8 7 fe” ot | 
+ & a 18. rk. 4 


1 10. Kurs 11. Exaurrz 12. 


1 \ . $2 

Ga 6-6 > & 2 
64 = 17 - 102. 756- 17 -: 8 4715 - #1 os the 
47 -14- 1+ . 1762 = 14 5 
67 -18- 10+ 476-11- 91 6471- 14 & 
53 17 -- 82 1859-17-10 1754 - 15 114 
22 19% 1Þ 256+ 19 5 . 85 
I 2 3 3 114 — — 6. 


351 O 8 
Marnon 1. 1 eat ine firtkings 


rend then downwards) and find np fen 2 . 
* n 1 — which are 4 


Hz 


x 


A 


ens t 5516 


to carry large number of - 
nan 


| ee 
„or dotting: t. Ditworth hl 
= Fifter-oalls it — — 


not 2 determine between chefs Oentle- 
we nr ny that every 


E ADDITION. 


3. form Yf Panron Narr, Se- 


4:4. A680 
W 1 4 7 
— 25116 |-8 
— 1 17.411 2 
med 517 
—_— 19 i 2 
m—_— 9. 
— 7 
1 g | — ct pe 
; Lumley Edward — — 117] 6 
Thomass — Is [10 
—— 1-8 
— 7117. 8 
Norton Daniel . — 0 4.2 
Parker Eſther 5 — 8 
Powell Judith ——— —1— s 10 
Randall Nicholas ——— — | 17 | 6: 
Robinſon Abraham, I: — — | 151.11 
Robinſon John. — ww 
Robinſon james —— — if: ji»: 
| > — MS. 
— — het 4 
— — 12111 | 
4 | —2ͤ—ä— w—_——— 1 Hb 
4 Thompl 5 — — 1 1714 4 
1 4 John — — "I'M 
— 84191 
„ 1517 * 
— 49 


_ juſt 60; 3 


Of - AnntraON: 


zF- 
Furt. I begin with the row of (as in thie 
oe Apo gg and find them amount to 27, which s · 
6 pence, and 3 farthings over; which 3 I ſet under the: 
farthings thus (i) and carry 6 to the pence. 


Secondly, fir the PENCE: 


Ty 6:that I carry and 10 c 16, and 7 is 23, and g- 
is 32, and 6-is-38; and 11.is 49, and 4 is 53, and 114s 
643 this being above 60, I make a ſmall dot cloſe to 
the 11, and carry the 4 that is over to the next figure, . 
„ nn and 11s 
29, 4 E and 11 is 56, and 4 s 

r 
next figure, 1 fay 9 and 8 is 17, and 8 is 25, and 10+. 
is 35, and Gis 41, and 11 is:52, and 7 is 59, and g is 
65 ; that is 8 above 60, therefore } e , 
carry 8 to the next Figwe, ſaying, 8 und 8 is 46, and 
5 is 27, and 11 1375 and 8 is 40, and 7 is 47, and 8 is 
55: now 50 is 4s. 2d. therefore 35 pence is 4. 
Td, which 7 pence I ſet under the pence, and | 
the 4 ſhillin <0:ths dots. counting (2s Ti before) | 
5 ſhillings every dot, which are three in number, 
that is, 4 ſtillin ; and the 4-1 carried to-them 119, 


_ thillings: "his 1 carry to the ſhillings, and — 
to — e 1 ** work. croſs-ways, 


the double- viz. the right- 1 
der n then ys hoping > belonging w. 
it, counting it for 10, as follows. . ; 


Dh, for the SHELLINGS. 


Tay 19 that b e nd 4 i923, and 5 2, and th | 
en the teft-hand of it, which is always counted or 
10, is 38, and 4 is 42, and 10 on the left-hand belong 
ing to wd is 523 and 5:is-57, and the 10 belonging is 
67: my i» ths tos rule, I make a dot, ⁵⁶ 
and Lag, , to the = PE 


85 Pence; 2 7 that I carry * — 


1 Of Anprriok. 


2 10 i 64; that is, dot, and I carry 4, to 1 


$2 = 


RY 


"wy 


 nient 5 for the cyphers hinder 
pedirion in caſting up. See example 6; in 


A 
, \ — 4 » — — IG" —— — ons 2 
— * — * — a 
- 2 - K p * eee en * ' #7 . \ % ct wa — paced oe 
* 2 8 ——— 9 - *— L * hs — 4 Fo » ot « — " FO & > * 
. ee Eo rr. * — — » — 5 TS — — —— 
— r . * a _ a 1 r . _ * * "_ * * : „» F 3 * 8 * * WET, -* BY * I $2 a * K , 
a 7 Ny . L > : b a. x * 7 „rere 4 £ * "4 — 4 — * 2 i Eds. AN ö 0 - f ** 4 2 * { 5 y : © 
5" I IT - ö 7 * 3 i _ . CPI Fad . * p mo "os * 6 . 3 ht * * > N FREY T OR * * 
* 27 1 N 2 * * " 7 *< : 
. * , 
I : "3 


and 10 is 33, and 7 is 40, and 10 ie 50, and 4 is 56 
15. 


Iis1 
it is 30, and 11 is 41, and 
10 is 51, and 11 is 62, which is 12 and 1 curry 2 to 


the next figure, . in the ſame Mo, as be- 
fore directed. 14 I come to m__— of all, and find 


and 5 is 20, and 10 joini 


there are 3 dot, that is 1 /. 
195. — 2 8 19 under the ſhilllings, and 
carry ' 


* 


run ĩt — once more, 


you will not loſe your labour. 

Tyro, Sit, I the nature of it vg well; bat why - 
you leave a vacancies in the ſhillings and pence, . 
moſt them up with cyphers. 

 Phbih, 1 it is the common coſtorn of ſchools, . 

N. bile oa, morÞ ſo ſightly or conve- 


ſight, and . e 
le numbers. 
Fi Of Crexzzxs, Where neceſſary, and where note 


ooo - 3 E 
oo 06 - 84 
| _ oo = oo 
17 doof. 

—— — 05 09 
000 17 O. 
00 - O4 - 007 


| $670 = = 00 - do! 


: Now, J I would aſk hich is moſt gbr, 
Now Hr 1 or Locher confuſed with cy 


ey- 
— And it is not only this, but every line of the | 
an 


d the total alſo; reads much better: ph.) 
. dpndae god; Rrvnry 


0 after this i 


. 
an. SIG 


.; ws 3 Fedde, not e e pte 


in'aveights and mwaſurts 
3 5 ＋ 20 the learner may take 


fancy, that teaches himſelf ;. but it is ion 
thas would fi ing it x ane 


that maſlers:i eral 
nr e bs fre theta 


2 e e 
to you, fir ; and now * 


e 


Tyre. I am' © 
_. pleaſe, I would know h 
\ Phila, That is quite 


Y 


. To prove Ab r10 of Mongr. 3 43 


nn, one by cutting of the p like 
(of which fete under the the prof. of Afddition,) but it is not 

ractieable in buſineſs, the beſt way is this: begin at the 

em and caſt up to the top, no noting down what 
it comes to; then be in at the top, and caſt the ſame 
row downwards, and HF it amounts to the fame as before; 
there is no doubt but the work Is right, Fw you 
obſerve carefully to ſet it down right, ES” 


* 


9 Wigs, Pugs 2, | 


DN 
* 
„ 


9 * : 
8 * " 9 
* . . 2 
, . — * 2 
828 a+ ” * Tz - 
; 8 E. | | 
; r B 
- 4 22 
4 


them very 
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SECTION þ 


Cane her explanation of things neceſſary 1 
ee ag ns bills, r- 
i notes, and receipts, Se. King way proper to an 

di the young beginnes. 

Tyro, Shall be at a Vos undd? this Sten. 2 

* Phils. NN —— 

to yourſelf wholly, but explain every thing 1 
ok of, to your underſtanding; beckaſe tam 
ſenſible ſchool- boys can add up fu ums that are ſet 
well ; but when they are called upon out of 

n to write out, and caſt up a ſmall bill, or the 

— how awkward do they go about it, — will ſer. 

— g over it fo long, that one would think t | 

nothing at all o the matter: and when it 

done, it is often ſet in ſach confuſion, that it will 5 

much better ſcholars than themſelves to caſt it up; be- 

* cauſe they do not obſerve to place their right - 

| under one another, which remember, rs, you be al- 

ways careful of, for it is a great advantage, and the - 

8 work will look neat, and you will have the 

3 "Tis very true, fir, I have known ſeveral that | 

co caſt up a bill if others would fi it down, but 

have not had any. notion of drawing it out themſelves : 

nor can I ſay I have; * 


to-ſhew m 
» Philo, That i will; but firſt of all, ic will be | 
to hew you fame fr betet. made uſe of n 


1. * eee. and ae, ud in common 
: 2 


> 


Vote 1. This vis (4) 6gnifies addition, _ 
when placed betwixt numbers ſhews that they are all. 
to be added together. —Thus 5 + 7 x 11 + 9, U 
thus read 5 more 7, more 11, more g, &c. 3 
2. This: 


T Abpprrion. 8 
2. This character (—) ſignifies leſs and is the fign 
of fu Ro RE er i is to bes 
before. it: thus 11—7 i 1 
—93 ſhews that 93 1s tobe - | 


a 


W. -- 
fo is. * 5 
cters te „„ I 
oy ion. Suppoſe 
: 1G; it is thus read, as 2to 4, ſo is 8 
| N 1 e 
8. This (=) is the ſign of equality, and ſiguifies 
page rr | or . placed before it are equa/ 
to t 


12 — 2 - x = 11, is thus read; 5 inte 9, were 12, 9 


kfs 2, divided by 5, is 
3 This As the Ggn o the ſquare root. 
20. This 3, the fign of the cube rot. 


Note 1. Bt ſtands for, or ſignifies bought. 
2. Dr. is debtor. Cr. is creditor. 15 | 
3. Do. ſtands for ditto, and ſignifies the ſame thing, 
lace, or ſort of s, as was wrote in the line be- 
it is uſed merchants, tradeſmen, and ac- 
eomptants, both in books and bills, to avoid writing the 
lame thing oyer and over again, * 


25 Of Apprriox. 


Co. ſignifies company ; that is, when beo or more 
wk +. ſg in partnermip. | la 
. Mf. ſignifies! Maſbars, or 0 n concerned 
together in ſome rrade of bufine 8, — is uſed with 
| of the Vl: g contraction, C Co. / on the head or front 
of the bills, inſtead of writing all their names at 
thus, fux John Sharp to have a bill upon 
Aaron Nelſon, Jobs Long, and Joſeph Truman, it would 
be ridicutous to write =; : 
, and Mr. Yo/oph 


ark Aaron Nelſon, Mr Long 
. Jo at we write thus: 


8 dt. of Jobn 5 
| e aron and Co. bt. 
you wt {inthe ning cart. | _— 


4 Lines-Draper's "TY 


ns r. 


Meſirs. Anne Mads, and Co. bt. of Ju. Sharp 
Jen! erle- 3 


12 {= . 


Feb. 6 To long la 3-5-6 
So Sond che 42 12 7-10 
28 To 4 do. as n 7 ol 
May 24. To ee 1-1 
Au. 9 Toa parcel, as ger bill ——= 1 - =." 


I 
This bill I caft up as a common ſum in 19 2 K+ 5 
«dd:tien of monty, and find the total ** N 


_ Of Apnrriox. 


 ExAMPLE 2. 4 
A Stationer's 3117. 
p Mr. ae Long bt. of Jobs Page, 


May rg > rexmn of foal's cap fuperfine PL. 4 4 
; 3 | 


ream of coarſe brown — 7 10 - 6 
ds +, 

| Wor rage 8 

Nate, Some p never uſe the word 7 at the 


| of the bill. Note farther, the word To is 
uſed in of accompts on the Dr. or left-hand 
Aide. The word By is uſed on the Cr. or right-hand fide. 


And now, Tyre, I ſhall draw you out a few more bills, 
and leave you to ſet them on a ſlate, and caſt them up 
ma which will be of ſervice, by Mos 1694 


| ExaMeLy 4 


#- Goldfnith's BL Ls 
456 Mr. James Proud bt. ol Naw Faſo. 


' May 9 To't Diamond —_ — 5 -  - 
2 Nef ra — 25 2 26 
1 Quart tankard ———— 10 10 | 
1 Pint do. — — 2 & 7 • 6 
1 Dozen of knives and forks — 3- 2- 6 
-x Silver tea kette — $. » 5 13 
10 Tea-ſpoons, tongs, and cream pot OS bd 


I — 
„ 


o 
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making out or balancin 


the perſons out gy or for. ke. Lot wo nke the 
ſtationer's 


receives it in full, the receipt will run thus: 


of Abprrion. 
| ExanirLe 4 


4 Tailer's 3111. 


Mr. Robert Patience Dr. to Jobo Trimmer, 


1767 
Har, 15To 2 yards of doth Mika: ger . PIER 
yard 1 - - 
Making your coat — — 
4 yards and a half of ſhalloon, at 27. 
Buckram, ſtaytape, and canvas — 
Silk, twiſt, and mohair 
Making lui for your fon 
Buckram, filk 1 Se. 
Buttons to the ſame 


F 


Now, from theſe four example, re, you may form 
any other tradeſtnan's bill in due ord er; and as for 
reckoning, between one 
and another, to fee how-much is to either, is 
not the work of addition; but I ſhall ran very 
fully to you io /abrracies, 


2. The manner, of comer r of receipts, and notes 


8 How am I to | or write « rota! 5 
22 er 22 


2, which is 10 J. Now, if he 


Auguſt 6, 1767. . n 


*, in full. 


S | John Page, 


© 


Of ADDITION. | — 
If the receipt be wrote upon the bill elf then this 


is better: 
5 ä the Jams ti time the contents in full. 
John Page, 


Exaurrz 2, If only part be contend, then thus: 


Auguſt 16, 1767, Received of Mr. Samuel Long five 
1 on accompe. in John Page, 
5 | 5 


* . =» F 7 0 * * 
"ke s $ 1 


Exaurrz If the vn that receives the money 
b muſt write thus: _ 


 Auguft-36; 1767. Received of Mr. . 
gounds in full for wy father (or wafer) | 
js Page, jos 


Mies Py For rent. 


| Jose 24, 336 272 * * | 
e, Ros E Tel. Sr 


L- 12. 10 | : | | Sripe, | 


Exaurtz g. When there has been an account of 
long ſtanding, and at an u the (OO PANS agree to have 
a reckoning, but ſtil he that des money upon the 
balance has ny to pay, then the 
better than a common note 


F 


O Apprrienr. 


6, ; Rechened and balazced all atcompt 
end Var) org acknowledge myſelf to e, 
Page three pounds, ten ſhillings, aue I promiſe 
Pay an demand, for cdi . Wins my band, 


Mas 1 Juftice, 


ExanceLs 6. When a perſon h 
him, III 
gives you a note or t 

ment of any ſum, it is wrote a 


| 5 
_ — 252 


M. Jonathan Trufty, 


be Value of the common coins uſed 19 
* CA — hoe 


13 A Por. of Perugal lac, is fe domn 1 14. 16s, but 
4 Ls expreſſed, or | y called a fix and thirty. 

A double Per: is 3]. 125. 

A dee i &t down 11. 95. but called a feven and : 


twenty. 


A Gen is 1). 15. and expreſſed a HR 
| A Grown i epmſid x cronny but * 
r „. F 
a Hor in a Hence. 
4 Ran, 


A. RAA 1 


— guteath.as follows: for agli guines 
and 2 half. Clerb: three and — and API: 
Meas fevers groats. Butters. bacan nineteen 
— half- penny, and thread | e What 
„„ 8 

2570, 


Of AppitTion. 

Bre. I ſet them down as follows. 
5 
For Coals — — 121126 
Cloth —— — 1 3-6 
Meat — * *; 
1 274 
2 


| Butter, eggs, and bacon ® 
| Thread — — A. 
In all 2 - 19 - 4 

Phil. Very well done indeed. O8/erve further then, 
that from one to tus ſhillings, and from one or £20 
| nds, the exp#eſſion is different from the /erting-down. 

hus, 1 5. 104. f is expreſſed two and twenty-pence 
halfpenny ; and 1/. 19s. 6 4. is expreſſed nine and 

irty and fix-pence. - 3 f 
_ So alſo, though theſe numbers, 1300, 1763. ane 
25000, are properly, one thouſand three hundred, one 
thouſand, ſeven hundred, and fifty three, and two 
| thouſand, five hundred ; yet they are thus expreſſed ; 
_ thirteen hundred, ſeventeen hundred and fifty-three, 
and five and twei'ty hundred. = 
Tyro. I heartily thank you, kind fir, and if it were 
not too troubleſome, I could wiſh you would ſet me a 
few queſtions by way of exerciſe. 

| Philo, Tou do very well ro aſk me, Tyro; but it will 
be better at the end of Addition, where I ſhall give you 
ſome uſeful examples. BY 


—ͤñ—ũb— ee ena nn 


SECTION V. 
Aveikbuerots WEIGHT. 


Bre. DRA what is the uſe of this rule, or what 
is weighed by it? 

| Philo, Moſt things that are commonly dealt in, 

fach as grecery-wares, 12 alio, chegſe, butter, Joap, 


candles, 


| 


* — 


” ey —— GIS 


38 
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Of Ae 


candles, allum, Braſi, iron, copper, ſalt, _ and all 
ſuch ſort of goods. 


Tyro. What are the different 3 or denomina- 


tions of the weights uſed in this rule. 


Phil. The greegh denomination is a tex, _ the 
leaft a dram hey run thus in order: tons, bundredi, 6 
quarters, pounds, . ounces, and drams; of which is com- 
poſed the following table, with the characters that 
ſtand for each denomination after om. | 


The TAB L E. 
16 Drams 1 Ounce marked or 
16 Ounces 1 Pound ta. 
28 Pounds make A Quarter of an hundred 
4 Quarters 1 Hundred 2 Y 2 
20 Hundreds i Ton - "Ws 
Tyro. Should I get this table by heart? 
Philo. You may do as you pleaſe: I know ſome 


maſters call it unneceſſary; but if you take my advice, 
learn every table perfectly. Tis true, you may do the 
ſums without it, if you have the table before you, but 
it would be a very bad thing to make an excuſe, by 
ſaying, you could do ſuch a ſum if you knew the rule 


by heart; and [ * known many a lad lament the 
omiſſion. 


Tyro. I don't doubt it at all, and I will take your 
advice: pleaſe to tell me how you caſt up thoſe ſums. 

Philo. The ſame as in addition of money, only you 
ſtop 1 as is plain by the table) by different figures; {nd 
for your further information, I ſhall put over every row 
and denomination, the quantity you are to ſtop at, or 
do by, and ſhall give you one example at large as a 
_— rule for all that follows, 


Of ApprrionN 


EXAMPLE 2. 


Exaueis 1. 1 
(4) (28) (16) 


= (4) , 1 


CZd 


. 30; - 


11 
12 
is 
13 


be. 


ee et 
- 


| | 2 o 


_— begin at the Il. and ſay, 14 and 7 is 21 and the 


dots, I find them 


place under the row of 
the hundreds, which I c 


1 on the left-hand (which. is always called 10) is 31; 
that is, 3 above 28 ; therefore, I make a dotagainſt the 
57, and carry the odd 3 forward; ſaying, 3 that I carry 
and 5 is 8, and 10 on the left of it is 18, and 7 is 25, 
and 10 on the left is 35, that is, 7 above-28; then [ 
dot again, and carry 7 to the next figure, ſaying 7 and 
11s 8, and the 2 on the left-hand, which ſands for 20, 
is 283 therefore, as there is nothing over, I only ſay 
16 and 5, is 21, and 101s 31, that is, 3 above 28, which 
3 I place under the row ot pounds, and then telling my 
(that is 4 qrs.) which I carry to the 
next row of qrs. ſaying, 4 and 3 is 7, and 1 is 8, and 
2 is 10, and 1 is 11, and 3 is 14, and 2 is 16, and 1 is 
Now as 4 quarters make an hundred, [ 
w many fours I can have in 17, and find 4 fours, , 
and 1 over, that is, 4 hundred, 1 quarter, which 1 I 
arters, and carry the 4 to 
up by twenty, the ſame as 
in addition of maney, ſaying, 4 that I carry and 7 is 11, 


and 5 is 16, and 7 is 23, and 4 is 27, and 7 is 34, and 


1 is 35, and 4 is 39; then | come back with the tens, 
ſaying, 39, and 10 is 49, and 10 is 59, and fo on, 69, 
79, 89, 99, and 10 is 10g 


, Which is 5 twenties, and 


10 Of ApnpiTnON. 
| 9 over; that is, 5 tons, and 9 hundred over, which g 
_ i lace under the hundreds, and carry 5 to the firſt row 
pf the tons, and caſting them up as whole numbers by 
| tens, I find the firſt row 48, that is, 8, and I carry 4 to 
| the next row, which amounts to 19. Therefore the 
total is 198 ton, 9 c. 1 fr. 3 16. 7 5 | 
IF This is a ſtanding rule, Tyro, for all your other 
ſums in Addition, which are caſt up after the very ſame 
manner: thoſe that you find done are for your infor- 
mation and ſatisfaQion ; and ſuch as are left undone are 
for your practice. Are you ſatisfied with what I have 
ier 1 e you 
Sir, I am; but in 2, I perceive you 
ſet Tp ear the hundred place, contrary to the table; 
whereas in example 1, you have ſet 20 over the hus- 
dreds place, which I own puzzles me at preſent. 
Phils. That is for want of a little conſideration, 
Dre; for whatever name or denomination ſtands firſt 
(that is, whatever you add up laſt) is always added up 
> like avbole Ferro gf be th 1 OG, 
|. pounds, fillings, yards, ells,, or any thi „ as you 
Tyro. I am obliged to you, fir, and defire no further 
inſtruction in Aulition, but only the rules and examples 


to | | 
ye Falle You ſhall not want for either, and they are all 
done after the ſame manner as this example before you, 
though by different figures: and pray take zotice, all 
thoſe examples that you find ready done, are not to in- 
dulge you in idleneſs; but the anſwers are inſerted for 
your information and ſatisfaction; and thoſe that are left 
_ , undone are for your exerciſe, practice, and improve- 
ment; and though I told you in addition of money it is 
not cuſtomary to uſe cyphers ; yet, if you chule it, take 
your own way ; but you will find it better to leave them 
out, when there is no occaſion to uſe them. 


CY 


Avonrr- 


Of AppiTION. 41 
AvOI IA DVur ois ſmall aveight, 


Hro. What is the uſe of this rule? | 
Phils. It is chiefly uſed by ſuch as deal in ſilk, 
worſted, thread, c. by retail, or in ſmall quanti- 
ties only; that is, from a dram to pounds, 16 drams 
make an ounce, and 16 ounces 1 pound. , 


ExXaMPLE I. _ EXAMPLE 2. 


(10) (16) (16) (10) (16) (4) 

16. . 4, * 0. 975. 

10. LL * — 14 - 2 
3 I - 11 - 


1 
2 vol is weighed by the clove, fone, lud, wury, &c. as 


7 r deve 
2 Cloves, or 14. r ſtone 
| : or 282, 1 tod 
2 | ck 

12 1 laſt. 


| Note, In ſome places 7 tod are allowed to 1 wey, 
and 12 ſcore, or 240, is called a ack of v. "I 


Cz Note 


Of ADDITION, 


' Note farther, 


A Firkin of Soap is 64 /b. 

A Firkin of butter 56 1b. 

A Clove of cheeſe 8 16. . 
A Ve of cheeſe in Z Eſp x is 32 cloves, or 25618. 
A Wy in ſome parts of Saffoll is the fame ; but in 

other parts of it, 42 cloves, or 336 lbs make a 
wey. 
x See another table of weights and meaſures, fee 
| tion 6, ue” | 


TROY WEIGHT. ü 
Fpro, of what uſe is troy-weight ? 


Philo. By this is weighed gold, » ver, jewels, elec- 
| tuaries, &c. and liquors in general 


* A B L E. 
905 2 1 —55 Penny-wt. — 
Note make 2 "vi 


20 Penny-wts. 1 Qunce, 
12 Ounces 14. troy. Il. 


| Note 1. You need not point or det at any row except 
the firſt, where you do by 24 ; the others are eaſy and 
common, as before, the penny-weights being caſt up by 
20, are done the ſame as ſhillings; and the ounces 
being done by 12, GETS in ai of 
money. 


(ro) (12) (20) (24) (10) (12) (26) (24) 


e. dw, gr. 46. oz. dw. pr. 
42-11 - 14 - 18, 647 11 - 17 - 16 
26 - 9 - 10 - 21 197 - 10 15 - 23 
49 - 10 - 11 - 13 494 - 11 - 19 - 14 
65 8- 14 - 12. 165 - 9g - 15 - 21 
73 - 9-15-16 219 1-11 - 19 
87-11-18 11 648 - 8 - 15 - 21 


— 


* 


* 


1 2 5-17 


| Note. That x /b. avoirdupois-wueight is equal to about : 14 ounces. 
22 penny weights troy. 

Note 3, Cuſtom only introduced avoir dupois eig br, and beer - 
| : for, according to the ſtatute laws, there ſhould be but one 
weight a one rethroughout the whole realm, as you may } 
ſee under dry-meaſure, Net 1. Therefore, it is evident, that from 
theſe two different weights, came the different ſorts of meaſures, aas 

you will more plainly ſee under dry- -meaſure and Ps 


Note farther the value of gold and filver, 
Gold. * 


"M „ a | 

That 1 Pound weight of of gold is worth . - 0- © 

| I Ounce | , — 4 202 0 
I 3 Pogay-vright | — — „» 4 
Sidi. - £- „ 

That 1 Pound weight of aver is worth 3-0- o 
| | 1 Ounce — — . 3 5 - 0 
1 Penny-weight 0 2 0 3 

1 Grain about a thing, "SE 


APOTHECARIES WEIGHT. 


Eyro. What is the uſe of this wei ht? 
Bu 8 


ilo, By it apethecaries mix and compound their mes J 
deines, their AS _ the ſame as the pound 1 
| 4, * $I 


44 Of ADDITION. 
cn A ifferenely divided, as you ſee in the following 


C this m, they 
under "a 137 by 
TABLE. 


l I 4 I thug marked. , 
8 Ed EE 7 


$ Drams 3 Ounce 
12 Ounces 3 Pound 


| to) (42) (9 (Y (30) d (3) bes | 
87 


„ 18 1- 14 
17- 8-$5-2- 11 12 - 2- 17 
43- 7 6 —1 210 412 1-10 
ig - 4-3-7 - 9 - os 2 - Ig 
e 989111 
W „ 


— 12 — * 


I W- x 4- -0-12 
8 DRY MEASURE. 
e. What is the ug 

Phils By hs rake is meant all de 


| as coals, ſand, ſalt, fruit, oyſters, „ barley, | 
| peas, pn a appexrs by the we following 


1 TABLE ». 
2 Pints | 1 Quart 
2 Quarts | 1 Pottle 
| » Portles or 8 pints II Salon 


4 becks | 1 Buſhel 
4 Buſhels | | 1 Coomb 
2 Coomb, or 8 buſhels 1 Seam, or quarter 
"5 Quarters, or 40 buſhels } Lt Moors 


Of Aprrion. 45 
TABLE 2. For Cain 


4 Pecks I 1 Buſhel 

9 Buſhels - 1 1 Quarter of a 

4 Quarters, or 36 buſhels | Ji Chaldron 
Note, 5 Pecks | 1 Buſhel, water- 


Note 1. That 33 cabic inches, and 3 fifths, make 

'a corn pint, 268 inches, and 4 fifths, a corn gallon, | 
and 2150 inches, 2 fifths, a true Winchefter buſhel, ac- 

cording to act of parliament, made in 1697, which 

ſays, that every round buſhel with an even bottom, that 
is, 18 inches wide, and 8 inches deep, ſhall be deemed 

a true legal Wrnchefter buſhel. 


: (5) (8) (4) (10) (4) 3 
1 f V Fel, che % lr. Chet. Kr. 


24473 | 64-2-8 | 47-31-2 
I9-3-5-2 | -17-1-6- 19-17-21 
49-2-3-1 | 48223 47 - 16-2 
47-3-1-2 | 7-1-4 | 56-14-10 
$6-1-5-3 | 96-2-5 | 17-33-32 
17-3-4-2 | 17-3-7 | 47-27-3 


21 G5 - 4- 4 - 1 5 | I 
Nete 2, The common received contents of 2 rn gallon is 252 'I 


inches. For dry meaſure is a mean, as it were, between wine and 4 


beer meaſure, For as ta oz. Mey is to 224 inches ; ſo is 24 4 f e. to 
272 inches nearly, See note 3, in wine meaſure. ; 

Vote 3. That ſal, ſea-coal, and many other commod'ties, are 

| heaped in the meaſuring in general; and where they are not; it is 
cuſtomary to allow 5 ſtruck pecks to the buſhel. Bran is double 
mxaſure.; that is, 2 pecks ſtruck are allowed for one peck. | 


4 ö y | | N 


1 


Of Apprrrem. 
Odb/erve further. 


A Score of coals — =-— is 21 Chaldron, that 


is, thoſe that buy 2ochaldron have 21 for 20 


A fack of coals — 3 Buſhels 

A ſack of corn in common —— 4 Buſhelss 
A ſack of flour N 5 Buſhels 

A load, called a market load — 5 Buſhels - 


A load in general means — 40 Buſhels 


A wey is 10 quarters, or 2 loads 80 Buſhels 
14 laſt in ſome places is 12 wey, viz. 960 Buſhels 


Tyre. 


See /efion 6, in Addition. 
LEQUID-MEASURE. 
What is the uſe of this meaſure ? 


| Phikb, All forts of wine, ſpirituous liquors, and. 
beer and ale are meaſured by it, under the names of 
| ewine-meaſure, and Vincbeffer- meaſure. Pp 


1. Of WINE-MEASURE. 


2 Pints = (+ Quart 
4 Quarts N AY Gallon 
10 Gallons 1 _ | 1 Anchor of bran- 
: es. | 1 dy, or rum 
r 1 Runlet . 
31 2 Gallons > make 4 1 Barrel of wine 
or vinegar 
' 42 Gallons (Xi Ii Tierce 
63 Gallons | 1 Hogſhead 
2 Hhds, or 126 gallons 1 Butt, or pipe 
2 Pipes, or 252 gallons | EA Hos 


Nu 1. A punchen is 8 anchors, or $0 gallons ; but any caſk 


| between a bogſbead and a pipe, is called a puncheen, 


(ic) 


_ Of: AvmTton.. 47 


(ro) (2) (z) (63) 
Gall 


Tuns. Pipes. Hbadi. 


47 - 12 I - 2,” 


49 0- 267 


64 1- 016. 


45 1- 1-18: 


27 - 0 015 
56 1 1 > 17 


Nate 2. dn perry, oil, 


vineg 
meaſure; and milk is alſo ſold i in the city of Londen by it; there he- 
ing no Randard to the contrary, corrupt cuſtom has reduced the 
largeſt of liquid pints to one half its proper quantity, 
Nete 3. wwine-pint (according to cuſtom) is reckoned to con- 
| tain 28 cubic inches, and 7 eighths ; and the-gallon 231 inctes, But 
- by an experiment made at Guild-Hall, in London, (1688) a veſſel con- 
taining but 224 cubic inches, was filled with water, and carefully 
emptied into the wine gallon | kept there, which did exactly fill it 


(100 (6 ) (8). 
Gall. Pints. 
14 7 
26 —14— 1 
8 
57 - 47 - 6 
9 14-4 
33 


ar, &c. are bought and ſoid by this 


But notwithſtanding this, it was thought proper to continue 231 
inches to'the gallon, which remains to this day. And from this 
increaſe of the wine gallon (anſwering to troy- wei — came the in- 
ereaſe of the beer gallon, which . avoir ais-woeight., See 


note, x. in Win meaſure 


a. WINCHESTER-MEASURE 
What are the different as at at J 


Tyre 
nations 5 beer and af ? 


Phils, They are as under 
AI I. E. 


2 Pints 
4 Nas 
9 Gallons 
2 Firkins, or 18 gallons- 


2 Kilderkins, or 36 gallons | 1 _ 
1: Barrel, or 54 gallons | 
2 Hh ds, or 3 bar. or 108 gall. ” 


2 2 or 216 gallons 


4 


Nite 1. That 36 cubic inches x quarter make a beer pint, and 
| "282 (nearly) 1 gallon, which anſwers to avorirdupois weight, For 
23 32, the ounces in 1/6. troy, is 232; the inches in a wine gal- 

lon; ſo is 1412 ounces to 282, the inches in a cuſtomary beer gal- 
on, dee note 2, Troy weight, ; e 


(10}. (2) (13) (z) (2) (9g) (20) (3) (36) 
Butts Hbdt. Bar. Kild. Firk. Gall. Butt, Bar. Gall. 
15-1-0-1-1-5 64-1 = 27 
23 0 120 —1—2 15 - 2 18 
41-1-1-1-1- 33 21-1- 14 
22-1-0-1-0-2 25ͤ 0 1 
7-1-1-0-1-5 62-1 - 16 
I-0-1-1-0-4 5 0 29 


— 


Of AppiT10N. 


— 


112-1-1-41-0- 3 


| oh Nate 2. That in gauging beer and ale in London, 32 gallons is a 
"barrel of alt, and 36 a gallon of beer; but in other places 34 gal- 
tons is a barrel, one with another, and common brexwers in the coun- 
try allow victuallers 36 gallons of both forts to the barrel. | 


 CLOTH-MEASURE. 
Tyre, "What are the denomination: of this meaſure ? 


Philo. Yards, quarters, and nails : alſo, ell. Engliſh, 
ells Flemiſp, and French ells as appears by the table. 


r 

: inches and a quarter 1 nail 2 

F 4 nails | 1 quarter of a yard 
Aqurters \ make RP 
Z quarters of a yard \ 1 ell Flemiſh meaſure 

| quarters, or 1 yd. 1 .. 1 ell Exgliþ 

4 Cquarters ; | II French ell 

a Nest 1. That things in common, ſuch as wollen, linen, Iii, 


F tafe, cord, &c. are meaſured by the yard : but bollaigs are in ge- 
+ neral meaſured by the ell Engi;P, and tapeſtry by the en _ 


Of Apprriox. 49 


Note 2. That 16 nails make a yard, 20 nails an ell rale, 


and 12 nails an ell Puig. 
(10) (4) (4), 


(10) (5) 
Tas, gri. Nails Ell. Eng grs 


(4) 11 10) (3) 48 


47-3-23 64 423 17 42 - 3 
19-2-1 17-2-1 41-1-2 < 
16-3-2 19- 3-2 19 22 1 
14-1-1 Is - 4-3 64-1-2 
"= 4-2 10-23-12 14: 221 
231 17 2- 3 25123 
1137 - -2-1 
LONG- MEASURE. 


Here. What does long meaſure teach? 


—_ To hee lege length or breadth of —4 
n 


and the diſtance of one t 
r, as by the following table. 


2 
—— 

3 

. 


TABLE. 


20 leagues, or 60 miles 
360 degrees 


| | the "VINE 3 
J Lof the earth and ſea p 
Note 2. 0 en in horſemanhip i 4 inches 


A common pace is 2 feet 6 inches. 
"NET RI os 


% 


(10) 
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(10) (20) (3) (8) (40) (10) (58) (3) (12) 
Deg. Leag. Miles Fur. Reds Rods Tdi. Feet Inches: 
25 - 19- 2-7-2 . 42-4-1-11 
17-14-1-5-19 613-0 10 
16- 82215. 17 121299 
n 24 -0-2- 8 

JJ)JJCG TTC 
r 6 
144 7-0- 313 

Note 2 According to the table 60 miles make one degree, there- 

fore, the earth is 2 1600 miles round: but 692 miles (very nearly) 


make but one degree, and therefore the circumference of the carth- 


is about 5000 miles; as you will fee in Reduction. 
LAND-M EAS UR E. 
7 ro. What are the denominations of land ma- 


fre? 

Phils. Almoſt the ſame as in 
11 | they never regard the inches and 
= table is ſufficient. 


eaſure ; but as: 
arley-corns, this- 


TABLE. 

51 yards or 16 feet = C1 rod, pole or perch- 
4 rods, or poles l furlong i in length 
40 rods in length, and make 41 rood, or quarter of. 

1 in breadth ' an acre S 

4 roods, or quarters I acre 


Nere 2. That though 16 feet make a ſtatute pole or rod; 
yet it is cuſtomary in ſome low, fenny countries, and berren lands, 


do allow 28 ſeet, and in meaſuring foreſts 21 feet to the pole. 


(10) (4) (40) (52) (10) (4) (49). 
Acres (4) Gol(eh) | Acres M4 Bales 


71 14.— 1 15 119 
e 26 - 2- 24 
4-1-29.-3 19 -.3 - #7 
= HO 2: EIFS. 


371-1844 


of AvprTrONY. 51 


Note 2. The common inſtrument uſed in meaſuring land i is an 
iron chain, containing 100 links, which is 4 rods, or 22. yards in 
length; therefore 10 chains in length, and 1 in breadth, make an 
acre, and$ chains in length only make a mile, or 1760 yards, 


SQUARE-MEASURE. 


Tyre, What do you mean by /quare meaſure? 
Philo. You are not to e a__ Tyro, as yet to know 
the nature of it; it is ſufficient at preſent, that you 
only know this, that long-mea/ure ſhews you only the 
length or breadth of any thing; but /quere-mea/ure tells 
you the content of any thing, which you can have no 
notion of till you have learnt Divifer ; but it will _ 8 
be amiſs to learn the 414 by heart (at yo 


leiſure) that you may de the able to unde nd 
it by and by. 
16 ſquare quarters I 3 inch 
* — inches 1 foot 
. ſquare yards. 1 qr. or 


272 * feet 1 nal” 
160 hace recs XxX 1 = of wks 


Note, An example or two will be ſufficient. 


6 
bd we rl late E. 


45 6 37 = 3 71 3 

9 $::: .-3- 6 - 

47 - 8 16 - 4 - -17 - 12 

25 5 35-- $.> 4 - 2 

148 - 4 : WE 
Of TIME. 


o. What is ime, and how is it divided ? 


Phils, 


Pil. Time mend us the 


5 
4 
- 
b 
. 
2 
ta 
> 
'* 
n 
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beginning, mutation, (or 
changing) continuation, and ending of all mutable 
things. It is meaſured by years, months, days, hours, 
minutes, and ſeconds, and divided as follows, which will 
ſerve all common purpoſes, 


6o" ſeconds 1 18 — 


1 hour | 

| 1 natural, or real day 
- + make« 1 week . | 

1 1 month 


L year 
: Note 1. Though the table ſays 13. months, on 365 


| 2 yet it is not truly ſo; for 13. months 
9 


ing 4 weeks to the month) is but 364 days: 


| whereas 13 months, 1 day, 6 hours make a year; 


for theſe odd 6 hours make 24 hours, or 1 day, every 
fourth year, which is added to February, which has then 


29 days, and is called lap year but a true year is 


365 days, 5 hours, 48 minutes, and is called a ſolar 


year, being the time that the ſun pertorms its apparent 
evolution through the ecliptic ; but you muſt not buff 


y 
yourſelf, and loſe your time about theſe thing: 
which are too hard for you to underſtand at preſent. 


Note 2. Though 13 months are faid to make a 
year, and ſervants commonly reckon a month 28 days ; 
you are to obſerve, that in trade, and tranſacting 
fineſs, by a month is meant a calendar-month; that is 
from any day of the month to the ſame-day of the next 
month: thus, from the 5th of February to the 5th of 
March, or from the 18th of April to the 18th of May, is 


'A month. 


* 
Ex- 


Of Anprrion. 


ExAMPLE 1; . FA 
WHY, . (10) (24) 2 
27-11-3-6 oO: 50 - 27 


03 $=S- 3 17-17-17-15 
27 5-1-4 24-15-27- 14 
36- 1-2-3 19 - 21 - 19 - 24 
45 -10-2-1 271121819 
28121 - 4 8 


-.. 


209 1222 2 


Note 3. qa you muſt pin or dt at every 

ELL I think by this te bo 
now, ink you m 

in Ze, I ſhal only ſet you CAREY 
is. 


: — 


SECTION. VI. 


Containing fone ate ual thi neceſſary to be known in 
number, weight, and meaſure. | 


| Note 1, f Prins, foo, 


Hanes le 28. A feere is 20, A common bundred is 
100. A lang bundred is 120. A greſ is 12 dozen, 
of 144. 2 1 times as many, or 1728, 
oranges, and | s, and many other 
things, are bought * ſold by the dozen, or gr, 
Herrings, and ſeveral other ſort of fiſh ; and all forts f, 
zail;, and many ſuch ſmall things, have fix ſcore, or 
120, to the hundred; but a-hundred of ling cod is 
124 in number; and a banked Books in 2 is 
404 


Note 


E 24, and ſometimes 25 
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Note 2. of Patcnutur and Payee. 

1 dozen is 12 n 4. . 
ts ma 


E bags 


Note 3. Of the 2 res of Books. 


Folio is the largeſt of all books, and has but 2 leaves 

to the ſheet. Quarto (marked 4) has 4 leaves to a 
ſheet. Octave, (or 80.) is a ſheet doubled into 8 parts; 
and duodecimo (commonly called ravelves, and marked | 


20 quires I ream, n io team i bale 


* has 12 leaves to the ſneet. 


Note + "Of weer, eus, &c. 


1 of ſteel 6 ſcore, er 10 . Ab er 
gd ot ſieel g. ſcore. A barrel ot anchovies 30 l 
, A barrel of figs from 98 to 30046. A barrel of gun- 
| powder 1 c A pat of s from 10 A 12 

Cu. A ton, or futher ff =o 2 A 
3 of fiſn 100 in tale. 1 1 

rſeman's weight 14 6. A h en 
of hemp 3216. A fone of glaſs . l 
24 fene, or 120 16. A of ge, c. damn 
number, an hundred is 120. A tade of ſprats 1000, 
A cade of herrings 500. A Barrel 1000. A loft 12 
 harrels, or 12,000;. A {aft of corn or. raps-ſeed 10 fra. 
A laft of gun-powder 24 barrels. - A. laf of : 
. A dieler 10 ſkins. A la of hides. 12 
dozen; of tar 14 barrel of not 12 ſacks; of 
flax, or feathers: toons A 'evey in ſome places is 5 
chaldron. A-avey of meal 6 ri. A gallen of train 
oil 726. A tur 252 gallons. A u of ſweet oil 
236 gallons. A load of hay in ſome places is 25, in 
others 30 C. In London it is ſold in erwfſes, contain- 
ing 56, or 6016, a truſs, and 36 truſſes to the load. A 
3 1 cwt, A load of tiles —_— 


WA: 68 "* , 
* N * 
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Of bricks 500, Bricks in general are 9 inches long, 
41 inches broad and 21 thick. A /quare of tiling or 
„ contains 10 fect every way, that is, 10 
feet, and a rod of brick-work 272 feet, 1. quarter ?! ñ̃⁵· 
but 272 is reckoned for common work, A flack of 
wood is 3 feet high, 3 feet wide, and 12 feet long; 
but this 1s 2 to 
_ the workmen. . W 4 od , 
ro. I am extremely obliged to you, fir; but pra 
am I bound to get theſe Kings by heart before 1 
learn /ubrradtion ? IE IS | ; 
Philo. Not at all, Tyro: learn the rules and the com- 
mon tables is ſufficieat. 'The others. I have only added 
for your further inſtruction: They are not ſet you for 
a taſk, but for your diverſion;- and if you now and then _ 
read them over, you will ſoon find the benefit of thus im- 
proving your mind; fince it will naturally gain you the 
good will of your parents, your maſter, and mankind in 
general, rather than ſquandering away your time in idle- 


neſs and miſchief, beſides thi, diſgrace of living and 
dying a dune. 1 
f L 232 4 OED ». On. wo. e . — wa * >. — _ " 9 =O 1 10 
, ; n ® — _ 22 


: 9 Some ee, 2 Fg — * to exerciſe the 


220. 1 K Man borrowed of his friend a certain 
ng > A ſum of money, and paid him in part 
150. 2 left unpaid 241. 10. What did he bor- 
row ? + They | 2 5 DO 
Rule, add the two ſums together gives you the anſwer. "7A 


2. Suppoſea perſon was born in 1709s when will 
he be fourſcore years old, Ax/. in 1789. 
Rule. Add as many to 1709, as will make it 1789 is the 


„ 


- 


0 "ha of " du het eb * ts a Li & 
* £ * * 2 
1 


the agreement of the maſter 4 
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3. 4B, andCugeedto aſe an eſtate, A laid 
but, or paid for 10s. B paid 217 J. 10s, 
C paid good. 8 hat did the eſtate coſt ? 45 858... 
108. Rule. Add all the ſums together. 

4. A factor bought 4 bags of hops, the firſt, (No. 
1.) weighed 2 C. do 14/6, No. 2. 3grs. 1718. 
No. z, 2 C. 3grs. 13 . and No. 4. weighed 1 gr. 
” 27/bh. What is the "weight of all? An. 6 C. 2grs 
155 3. Ad all together is the anſaver. 
| A ſhop-keeper having opened a ſhop, fold the 
| oy as many as came to 157. 13% 7d. 4, 
* and thus he went on for one week, vin. 6 days). How 
much did he take in all? / 94/. 15. 10d. 
Rule, 828 16. 13.7 4, fix times, d add them 
| Homes carried out 1000. in order to buy 
| a= and brought home but 34/. 15s 64. What did 
he. in out? A ⁰65ʃ. 45. 6d. For theſe two added 
make juſt 109 * 


— 


— N K — y 


DIALOGUE m. 
SECTION I 


SUBTRACTION is wabols numbers 


. HAT does / hl ales teach? : 

DW. Philos. SubtraFion teaches to take 4 4 

a greater to diſcover the — To 

—_— add the difference to the 4% number, 

and if that ſum be the fame as the greater, the work 
is right, otherwiſe falſe. 

Ne. . 


. 


- 
. 22 K 4 * c , : ” \ p . = 
WW F CIP PI OT YO Ir ROI 
- 2% - Jax * * — * * = ; N 
1 ' 0 8 AC * * — — y 
* Sa * 


f SunrTRACTION. | $s: 
Phil. Quite contrary to addition; for in addition you 
uſe the word and, but here you uſe the word from. 
Thus 4 ffom 7, that is, 4 taken out of 7, there remains 3. 
for the difference, Again, 5 from-10, there remains 5 
and 6 from 14 there remains 8, and ſo for any other 
numbers, as you may ſee by the following examples, 
Exaurlz 1. Ex. 2. Ex. 3. Ex. 4 
3 4. Yards Ell Its. 
Greater number 27 95 468 441756 
61 


Laſſer number 14 162 240256 
Difference 13 34 306 201500. 
—A 5 


The Work inwords at length. 


ln cexampler. I ſay, 4 from 7 there remains 3; and r 
From 2 there remains 8 * it, I add the difference 
to leſs numbers, ſaying, 3 and 4 is 7, and 1 ard makes 
2. In Ex. 2. I ſay 1 from; there remains 4; and 6 from 
9 there remains 3. Proof, I ſay 4 4 1 is 5; 3 and 6 
9: That is, 34 and 61 added together make 95, and fo 
for the other examples. : 3 
Tyro. This is quite plain indeed. 
Philo, I ſhall work example 3 and 4 in the ſame _} 
manner, and leave you to prove them as l have directe. 
Obſerve then, Ex. 3, I ſay, 2 from 8 there remains 6; 
then 6 fromG6, or 6 taken out of 6, there remains o, and 
1 from 4 there remains 3. Laſtly, in Ex. 4, I fay, 6 from 6, 
there remains o; then 5 from 5 there remains o; 2 from 
rr then o from 1, that is nothing taken 
out of 1, there ſtill remains 1; then 4 from 4, there re- 
mains o, and 2 from 4, 2. a 5 3 
Note, | ſhall give you an example or two with, and 
without cyphers, that you may endeavour to avoid that 
idle cuſtom, AT 9 8 


" : 
. 
* . 
» 
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Ex, g. with ob. without Ex. 6, with eyph. without 


From 24526 24526 842577 84257 


Take ooo12 | 12 84218 84215 
| 42. 24514 24514 „„ 


Dyro. I own that the examples without the cyphers 
look beſt, and I underſtand very well what you have 
ſhewn me. . 
Philo. I ſhall leave you then 3 or 4 examples for 


practice. 

| Yards. Ell. Hundreds, 
From 47 162 94785 347621 
Take 12412 3104 e 


= ro. Now, Sir, be pleaſed to ſhew me how to ſub» 
tract or manage a ſum, when the lower figure is ſome- 
times larger than the top-one; for I think that it ap- 


, pears difficult to me at preſent. 


Philo. Never fear; you will ſoon find it eaſy, if you 
do but obſerve the following rule, 5 . 


3 2. Nen the lower fears is larger than the top one, the 


3 


is, 


1 f 


Take the lower fgurt out of wwhat you do by, which (in 


| whole numbers you know is ten, and to that difference, 


er figure for 


or remainder, add alſo the top figure, and that is the 
true difference, which place under the firſt row. This 


is what is called borrowing in ſubtraction, therefore, re- 

member that you are always to carry 1 to the next low- 
15 doing: an example or two will make it 

quite plain. 8 


% 


— 
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% 


C 
JVP Yards Buſbels. 
From 762 8564720 760410 52176 
Take 145 17273 457146 34712 


— — 


Difference 61 7 681 on | f 


fore I take 5 out of 10, (which is what I do by here) 
and there remains 5, and the top figure 2 makes 7, 
which I place under the firſt row, and carry 1 to the 
next lower figure; ſaying, i that I carry to 4 makes 5, 
which taken out of 6, that is, 5 from 6 there remains 
I ; but now I carry nothing to the next figure, becauſe 
the lower figure-being leſs than the top-one, I had no 
occaſion to borrow ;. therefore, I only ſay in the laſt 
row, 1 from 7, there remains 6: again in ex. 2.1 
ſay, 3 from o I can't, but 3 from ro there remains 7, 
and o is 7 ſtill; then I carry i to 7.is 8, from 2 I cant, 
but 8 from io there remains 2, and the topfigure 2 makes 
4: then J carry 1 to 2, which is 3, ſaying, 3 from. 4 
there remains 1; but now I donot carry any to the next 
figure, becauſe 1 did not borrow, but only fay, 7 from 
5 I can't take, but 7 from 10 there remains 3, and the 
top 5, makes 8. Laftly, I carry i to 1 is 2 trom 8 there 
o e e 
Tyro. This is plain enough. „ 
Philo, This is the eaſieſt way for a learner, but 
there js another method which is more icable and 
expeditious, it you mind and learn it. 


Here in ex. 1, I fay 5 out of 2 I cannot have; there- 


Another, way to ſubtract, when the lower figure is larger | 
tba ibe tob-one. 


When you cannot take the lower figure from the 
top-one, then count the top figure ten more than it 
really is. Thus, if the top figure be 2 call it 12; =} 
if 3 call it 133 if 5 call it 15; if 8 call it 18, * 3 

TM * 


4 * 
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then take the lower figure from it, and you have the 
true axfewer or . 1 7 but always remember to carry 


i to the next figure for ſo doing. This is called bor- 
rowing ter, and your carrying 1 to * is 


| — cn 
\ErantLes, 
From #75043 41725 17256 
Take _ 87275 


Difference 47678 24467 


Proof 75043 41725 
Firſt, I ſay 5 from 3 I can't ; but calling 3. 1 fay 


$ from 13, there remains 8; then I carry 1t061is7 


4 I can't, but I fay 7 from 14 there remains 7; then 
F carry 1 to 3 is 4 from © I can't, but 4 from 10 there 
remains 6 r 8 from ; I can't, 
but 8 from 15 there remains 7 6h, Tony 46 216 
e HA 


. Tho' the bot tom figures in ſultraction may be Parger 
| than the top- ones; yet you are to remember the laſt lower figure 
is never larger than the top 6 


Tyre. I undet ſtand you very well, fir. 
Philo, Then I ſhall only ve you an example or 
two, to try at as you have heiſure. | 


More E 2 1 


8 L. 5 w. Miles. 
From 417215 52770071 4"7621700 
Take 211729 7210943. 631720. 

'* Difference | e 
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„ S ECT ON n. | 
/ Mons, 


Hero. OW is fubtra&ion of money performed? 
1 Philo. By taking or ſubtracting every de- 
nomination in the lower line, out of, or from the upper 
fam, as will appear more plain by the 2 following 
rules. V 
Rule 1. When the lower figures in the Farthingi, 
pence, or. ſpillings, are ſmaller than the top- ones; then 
only ſubtrad or take one from the other, and the re- 
mainder is the true anſwer, or difference, which is 
placed under cach row to which it belongs. 


Rule 2. When the lower figures in the farthings,. 
pence, or ſhillings, are larger than the top- ones; then 
ftubtraQ or take the lower figure out of what you do 
by; that is, take the lower farihings out of 4, the 
lower pence out of 12, and the lower fillings ovit 4 20, 
taking in the top figure beſides; fo ſhall this be the 
true difference, or ples 45A but remember, that you are 
ilways to carry 1 to the next figure for borrowing, as 
you did in whole numbers. F 
Hero. Pleaſe to give me an example or two, I ſhall 


ſoon underſtand it. | 
Phils, You cannot miſs if you mind the rule well. 
Ex. J. Ex. 2. Ex. 3+ 


E 6 „ = Ih 


Fromg - 8 - 11 48 - 15 - s 643 - 14 - 62 
Take 7 5 - 6 27 - 11 = 3 231 - 1 | 


— — 
5 > 


' 
= 
— 
1 
to 
Þþ4 


Rem. 2 3 5 21- 4-2 412- 3-44 


Proof 9 » 3 - 11 48 IJ 3 643 


— 
> 


z 
2 
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1.1 begin at the pence in example 1, ſaying, 6 from 
x1 pence there remains 5 pence, which I place under 
the pence : then I ſay 5 ſhillings from 8, there remains 
3 ſhillings; and 7 pounds from g, there remains 2. 80 
the difference is 24. 36. 54. 


PROOF. 


The work is proved ike lb members, bs alien 
the differexce to the lower or Jeſs number: thus, 5 pence 
an then 3 ſhillings and 5 make 8 
ſhillings; added to 7 make g pounds. 


2. In example 2, I ſay, g Hom 3; there remains 2 
1 then 11 from 15, t there remains 4 ; then 7 
8 there remains 1; and 2 from 4 there remains 2. 


Ex. 3. having farthings farthing from 3, „there 
remains 2 farthings, hich le. __ us Z; then 2 


{ from 6, there remains 4 pe then 11 from 14 ſhil- 
3 » there remains 3. Laſtly, for the pounds y ſay, 
= 3, there remains 2 : then 3 from 4, there re- 
| mains Li} e685 Bow 6 Seve mth 4: @ & the 

Al ference or anſwer 4121. 38. 44 ow ad 
a 4121. 35. 4d.5 to Js once: ſum 2311. l 
you will find amount to the * 


wiz. 643“. 1. 6. 14. 
Note. Afer this manners ever um done nd proved 
in fubtraion. 55 


N Mare examples for pradice 
From 111-21 576-19-115 409 112 
Take —.—— 2 2 43 . 


— 42 
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' 2. When the ſhillings, pence, and farthings, are larg- 
er in the lower lint" thas in the g-. 


Exauein 44 Exanyin g. Exaners 6. 5 
„ Ore eg 


Lext 10 4-6 42z-11- 6 453 13 54 


Received 7 - 10-8 17-14-10 326-15 - 8+ 


* * _- 


Dus 2-13-10 24-16- 8 126-17 - 8F 


—— — ä * nnn — 
FFA EE 


Proof 10 4-6 4 11 6 (453 13 5 
. Here I ſay $ pence from 6 pence I can't; but 8 from 
12 (which is what I do by at pence) there remains 4. 
and the top 6 makes 10: then I carry 1 becauſe I bor- 


rowed, ſaying, 1 that I carry to 10 is 11 ſhillings, which. 


from 4. I can't take; but 11 from 20 (which is what I do 


by) there remains g, and the top 4 makes 13. Laſfth, 


I carry 1 to 7 15 8 from 10 there remains 2. 
„ Þ- 


I prove theſe examples the ſame way as before, hy 
adding the difference to the /-/5 ſum, ſaying, 10 pence, 
and 8 is 18 pence, that is, 6 pence. above 'a ſhilling, 

or 12 pence; and I carry 1 to 13 is 14, and 10 is 24, 

which 1s 4 above 20 ſhillings, or 11. Lafth, I carry 1 


* 


to 7 is 8, and 2 makes 10. | 
_ Now, Tyro, pray try you at example 6, where there are 

farthings. | | 
 Tyro, In example 6, I ſay firſt, 3 farthings from 1 
farthing I can't; but 3 farthings a a 1 or 4 
farthings, there remains 1, and the top farthing makes 
2 farthings, which I ſet down thus £: then 1 carry 
1 to 8 pence is 9 pence, which from 5 pence I can't 
have; but 9 from 12 there remains 3, and the top 5 
Ss D2 makes 
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makes 8 pence: again, I carry 1 to 1 is 16, from 13 
I cart ; ot 16 from 20 there remains 4, and the 4 
13 1s 17 3 n 7 from 3 


I can't; but 7 Or 7 from 
uni, el rp i 3 is 6: then I carry 
to 2 is 3 from 5 there remains 2; but now carry none 


becauſe 1 did nor — therefore I only ſay 3 from 4 
— I, 


e R O 0 F. 
I prove this, as before directed. ſaying, 


+ fordings 
is 5 farthings, which i Is 1 farthing a ve a penny, 
1 carry a penny to 8 is , and 8 is 17 pence, 5 
above 12, and I carry 1 to 17 is 18, and 15 is 33, whi 
2 and I carry 1 to 6 is 7, and 6 is 13, 


above 10, and I carry 1 to 2 iͤ 3 and 2 1s 
— 4 315 4. 7 


Phils. You have done very well indeed; I ſhall on- 
ly ſet you an example or two for praftice. RTE, 


EXAMPLE s for Pra&ice. 


Paid 109 - Is 84 Creditor * 62 
%%» 


Tyro. "Theſe I can do very well ; therefore wiſh you 


would 1d ſhew me how to 3 an accompt, or make 
out a ſmall reckonin 


_ Philo, That I u 


3. Pradi- 
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3. Practical queſtions for buſineſs. 


Rue. 1. 4 borrowed of B 2 * - 00» 0 
88 

4 paid him at one time .21- 14-6 

At another 10 guineas, vis. 10-10-0 

At another 20 guineas, vin. 21 - 00-0 


At another time | $24 5-0 
— c 0 6s b3 --2 -14-9 
* 0 | | 
u 14-5 
What is ſtill due to 5 : | Anſwer 22- 3% 


Naule. I add up up together all the ſums that 4 paid at 
different apy way nd amount to 775 14s. 34. 
which I place under 100/. and ſu therefrom, 
I find that there is ſtill due to B 22 l. 55 4 anſaver. 


220. 2. 4 Blackſcmithh delivered @ bill to a Farmer of | 
25 r I» 2 is pave as 


- 


| Wo 4. d. 

By 10 buſhels of malt— 1215 O 
By a load of hay — 1 16.0 
By meat at ſeveral times -—— 2 7.6 
By 14 buſhels of oats - — 211 0 
By 20 buſhels of Wheat 2 7-3 
”- 16 - 9 


to  & 
Blackfmith's bill. — 145 14 6; 
Farmer's bill 32-16-9 


Balance duet the dg 217 9 
e Auel. 
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Queſt. 3. A — collected as much money for 


rents as amounted to 4. 4000 
And remitted to his maſter as under. _ 
By caſh at dne time —— 500 

At another & ww — 300 

At another — 210 

At another — 120 


By tax bills diſcountedꝛ — 41215 - 6 
By repairs done to the eſtate — 641 » 14 = 
By other charges 8 


ba Laid out in 10 2329 
Which taken from the top C. « 4000 4 -2329- 3-9 
there remains due to his maſter 1670 16+ 22 


_ . e 3 — 

- Phits, Then I will leave Fou'one hie. for padde, 
and you may do the work at leiſure. 

Boe 4. Two perſons 4 and J have 2 reckoning 
0 ſettle as follows : A lent B £. zoe, 'and fonie time 
aſter. lent him 100 guineas more: paid him at 3. ſe- 
veral times, each 100 guineas, and at another time 

ve him a draught or note upon C, for C. 5o, and fold 

im as many goods as came to C. 34: 4: 6: now I 
demand how the balance ſtands between them. An. 
theres ſtill due to 4 f. 5: 15:6. To prove it, 

Nuk. Add the te dns that of bd im 
and you will find them L. — D od 
m x. and the draught, and! all under one ano- 
ther, and add them makes C. 399: 4: 6: 
this being done, ſet C. 399: 4: 6 under . 405, 
1555 it therefrom, 2 * will find there remains | 

18 * > 2 balance. | 


t of debtor and greditor is 
i, Tait eo more examples, 
expeQing 


24 am ſure it is eaf\ 
1 N "ab. EY ur nber be ſome help to me 
own. 

Philo, As every 


ſettled aſter this ange, I 
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expecting by this time you are capable of ſetting your- 
ſelf queſtions; and if you are not, it is highly neceſſary 
to look over the examples once more, then will you be 
ny ualified for thoſe queſtions I ſhall ſet you at the 

ſubtraion ; and therefore we will proceed to 
weights and meaſures, where you will find ſome ex- 
amples done for your inſtruction, and ſome left undone 
for your practice. 8 


Avonpurons WEIGHT. 


| Font . gr. B. | C. 77. 3. ax. ars 
Bought 17 11 = 1 = 15 Bought 47 1-17 - 11 - 14 
Sold 14-17- 3-21 Sold 19-0- 25-10-15 


| Unſold 2-13-1-22 %, 


Now, re, I ſhall ſhew you this firſt example, but no 
more; becauſe all other 2 in every one of the rules 
are done in the ſame manner, and there is no occaſion 
for further inſtruQion. ET 3 

Firſt, I ſay 21 from 15 I can't, but 21 from 28 (which 
is what Ido by at 165.) there remains 7, __ makes 
22: then Icarry 1 to 3 is 4 from 1 I can't; but 4 from 
4 (hich is what Ido by at gr.. ) there remains o, but 
he top 1 is 1, which I ſet down. Again, 1 carry 1 to 
17 is 13 from 11 Team's; but * MN 
2, and the top 11 makes 13. Lafth, I carry 1 to 4 ig 
5 from 7, there remains 5 the 8 

Tyre. I thank you Sir; examples now wWhithout words 
will be ſufficient, | 


Note, If you fo what you do by, turn to NY 
16 


D 4 TROY. 
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| TROY-WEIGHT. 
Bought 5 28 Bought. EL 
dt * 2 227 — 0.” "ts 
Rem. 4» -$- 1-21 Remains 
: DRY-MEASURE. 


Load: bb. pecks yints Ciel, bal pots. 
| Bought, 42 - I7-2- 12 


. Sol © 2 34 © *+ 54, 21 (173-27 -3 4K 
v 27 22 3—14 Unfold 
WINE-MEASURR. TY 

agen: ent gin — 2 

9051 2 8. 
ee $:0-58-3 , 00d 

. WINCHESTER: -MEASURE. 


"Bare. gall. 96 Butts bbs ler gelt 
7 e 2 . 


e 1 27 - Sold a 15-1-0-26 
N $1 - 29- 5 —...... 


N I have reckoned 6 gallons to the'ba that 
bein erer 


* 
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CLOTH-MEASURE. | 
Yar. ri. nail; Elli Eng.grs. Jail Ell l. gre. N. 1 


Bengt 1472 0 47 13 77 2 
Sold 96 32 1872-35 222 —K 


— — 
— 


N. $0-1-2 


2 ds 4 


LONG- MEASURE. 


Deg. leag. miles fur. reds yide./ foie Sue; Beadle "2 


8 71 14 1 3 1217 21 10 —1 
| Take 1 -1-$-21-3-1-10- 2 Þ 


— 1 1 1 


New: 303 26 2 5 - 35 - 34+ 2 „ „„ 
- LAND-MEASURE. | 


Heresrood; poles yds. Heres re poles 
| From 474.3 bg -3 | L935 ; 
Take Wr 226-4 "Res 740 


eren 1 28 


Rem. 274 - 3-28 - 4 
TIME. 


NN.. abs. wks whe. days bora. days bours mids fete 
From 21: ew . Ret 
Fake 1 — 44 Wo th . 
en. * 75 21 0 . 
Note, In the firſt cumple I reckon 8 months to. 2 


——__— 1 


* 


5 Fanrobligndiqo'you for the pajer have 
TS: and will wall 
1 NE Heer 

* D 5 5 - Philes. 


Phils, oo patozeel 
RR 


— — — — 


sECTIOR. m. 
m— uf QUESTIONS % exerciſe the harner 


oh RULES. 


that; an then add all of them _— — the 
ſum out of 1060, and the anſwer will be 325 left. 
This * all n 


MONEY. 


L. 100, to have 22 remainder F; 58 - - Er 6. 
— 41 5 8 
7. A colledtor of the exciſe received . 2040-14-53, 
and remitted, or paid at 3 ſeveral times, each . os 
nd at another. time 100 guineas ; ane he 


? 4. Lis. 


. 


7 7 butts, 33 gallons of 


Of SunTRACTION: 7 
AVOIRDUPOIS=WEIGHT:. 


$. Bought 6 fu, 14 Cave. of iron, ind fold at one 
time, 3 ton, 11 C. 2 grs. and at ſeveral other times, 
fold by retail 15 C. 3 grs, 17 . What remains unfold? 
422. 2 ton, 6 C. 2 gr. 11 . 


TROY-WEIGHT. 


9. A gentleman delivered to a filverſmith 2 75, Low 
| $1 dwts. of ſilver; and he received a ſilver cup, which 
weighed 11 6. 14 4% and at another time, 6 large 
ſpoons, weighing 113. 2 oz. 3 dwts. 14 grs. What 
weight of ſilver has the ſilverſmith till in hand? 4 
3 0%. 13 dts, 10 gre. 


 LIQUID-MEASURE. 


10. A common brewer * 2 goils of new beer, 
containing 32 butts,' 2 barrels, 24 gallons of ſtrong; 
and 15 butts 1 barrel of ſmall. And he ſent to one 
victualler 8 butts 2 barrels, to another 11 butts, and 
ſtarted into his own ſtpre-houſes 5 butts, 2 barrels, 27 
allons of the ſtrong; and of the ſmall 7 butts, 2 
| barrels; he alſo ſold out by retail of the ſmall, 4 butts, 
23 yallons; I demand what remains of the brewing 
both of the goil of __ the goil of ſmall ? tof, 
og, and 3 butts, 1 bacrel, 


13 gallons of ſmall. . 
T7 HIT SIThE 20 * 


t Mie, I have added the anſwers, that you may 
know when you are right or wrong: if you cannot do 
all theſe queſtions. as yet, it is of no great ſignification; 
you muſt not ſtop your progreſs in going forward, be- 
cauſe of that, Now follows . 


D 
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DIALOGUE IV. 


SECTION I. 
MULTIPLICATION. 


Bre HAT is aultiplication ? 
| ' Philo. Multiplication is a compendious or 
thort way of addition, and. teaches us to tell the product 
any ſum in one line only, which would. ire * 
additions. _ . 
Bro. What elſe is required ? 
„ Philo. A 

Firf. The multiplicand, which ſtands a-top, and is. 
conch, ap-$-4 thy capt ultiply by. 

| (4 H er, Or 3um m 

Ti 24 The 00 or anſwer, 7 is the multi. 

ped mie by the multiplier. 

Tyre. Pleaſe to explain this a little more. 

Phils. Let us take any two numbers, . wk 
3, I ſet down 8, and place 3 under it; ſo. is 8 the multi- 
Ilicand, 3 is the multiplier, and 24 is the produd, or 
anſwer, becauſe 3 times 8 make 24. Is ad 
enough. | 

Hero. Ves, ir, rn you hom. Mt 
F Philo. Very well, Tyro, then I would have you get: 
| the following table by ; heart, by. all. means, * 
A del 


4 
0 >4 
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Mor rirticarion TAB L E. 


Once 1 i 1 g times 9 87 
e 8 5 25 [| 10 times ) 10; 100 
z 6 - V6 30 || 11 times) 11 121 
. 14 $5times 37835 12 times (12 144 
2 times, q Fig!h® 8 40 | b 3 * 
or twice) 6 12 9 45 || Table of twelves. 
7 14 4 Ts | 
5 4 
48 
WY 9 5 60 
12 ti | 1 
times? 7 is 
3 2 ; 7 "os 
N 9 108 
e 
i ö * | 1 132 
* 18 


2 14 


i 


5 1 ; 
* 4 9 ; 
2 5 
* 
898 gy » 


N v. Ven ſhould be very'careful.to- get the table 


by heart, as I ſaid before: ſaying thus, 2 times 2, 


or twice 2 is 4, twice 3 is 6, twice 4is 8; twice 5 is 10, 
„ 1 119%, 015 {4 „ ; F f 


' Note 2. You ſhould alſo at leiſure learn to box the 
table well: that is, to ſay it backwards, forwards, or 
anx way. Thus you ſee twice 5 is 10, that is, 5 times 
215 10: Again, 3 times 9.18 27; ſo alſo * 


1 of Mor rrrricuTiör. 
te ſame. 80 6 times 12 is the ſame as 12 times 6, 
and 5 times 9 the fame as 9 times 5, 


1. To multiply by fengle figures, 


- Rule, Multiply every figure in the. malciplicand by 
the figure in the Mw carrying 1 for +4 2a 10, 2 
in addition of whole nubert, and you have the produd? 


ExaneLs 1. raus 3. 
 Muhiplicand 17 Multiplicand © 78 
Produ8 8 Produ 468 
I begin. with the #wliplier 5, ſaying, 5 times 7 is 
'35, and ſet down the 5, and 47 then I ſay 5 
es 1 is 5, and 3 that I carried is 8; ſo is the pro- 
4. or an/wer, 85. Again, 1 
In dey os, ene 
arry 4; then 6 times 7.is 42, and 4 I carried is 46: 


To prove the work by Addition. 


I ſet the multiplicard 17 down g times; and the n 
tiplicand 78 | ſet dowh 6 times, and adding them toge- 
ther, I find 85, and 468, as before; which you may try 
on your flate at leiſure. | 5 
2 le of many eddirions.-.. en die 1-22: LEA 
Phil. There is another way to prove addition; but 

as it is of no manner of ſignification, we will lay aſidde 
thoſe puzzling curioſities, and proceed to 
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6. 


Exaurtx 3. Exaurtt 4.  Exanerln 5. 
ae 452 5 ind LA 
$ 1 


Ae 38 i 324730 by: n 
r. I fay 8 times 2. (or twice by is 16; 8 


I carry 1; then 8 times 7 is 56, and t is ra 18 that | N 


7+ and I carry 53 er | 
37. In Ex. 4, | fay, 9 times (6) — is 0; 
then 9 times 7 is 64, that is 3, and | carry 6; bo ek, 
_ tee barrled Þ By, (hat is 
carry 8; then 9 times 4 is and 8 is t 
and I carry 4; 18 8 % fark, 
carried is 22, Alſo, in Ex. 5, I ſay, 7 times 7 is 
ph rrp 7 times © 9 but 4 is 4 ; 
then (RESIN 28, that is 8 e 
fines 6 is ©, But 2 is'23 then} carry. none, bur ay; 
W Oe 6H: THIrD 2, Al cathy 6; wht he”! 
| 5 1s Is L Sr 7 —1 al. 
| ales By 2 . eres 68 


+ 


r 


* 
* 
, 1 7 
44 


, 4 376 id B71 n 
hs 9997 . N 4 


b 15 in one e for | know i 
ker, ind it bs as eafy as to make tuo of . 


EA 1 * b- Ab Roe. 
Multi 5 and 
__ 8 * 


Auer 5 10912 4 11928948 af. 2 
Jus. 


1 3 „ me 26/6 1 W 


— » 
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-Firft, 12 times 6 is 72, that is 2, and I carry 7; then 
12 times 7 is 84, and 7 I carried is 91, that is 1, an 
I carryg ; then 12 times 5 is 60, and g I carried is 69, 
tat is 9, and I carry 6; then 12 times 2 is 24, and 

6 is 30, that is o, and I carry 3; and ah, 12 times 

4 is 48, and 3 is 51. And thus by having the rab of 
_ perfedtly by heart, every ſum will be eaſy to 


, It is ea) enough, I fee: pleaſe now to 
wer me how ——— by 2, 3, 4, or more fi- 


Zures. ; ; | - 
Phil. This you will ſoon. underſtand, 
* Of mubiphing by Eee. 


. Rule. When there are ſeveral figures in the multi- 
her, then you begin at the firſt figure in the units 
pines, and muliphy it through, « inp every fgnne of 
done, multiply every in the multiphcand by the 
cond figure of the multiplier ; only obſerve to ſet the 
figure of the ſecond row under the ten of 
the firſt row ; and thus you go on with the thi 


ceeding row under the bens place or 
above it, till you have gone 


true product, or agſer. i 


* 
* * 


" Note, Be ſure you remember that you: ſet your H- 
anos ne under one another, or elſe in a large ſum. 
you | 


be puzzled to add the 


9 
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Exaurrzs with ſeveral figures. 


ExauyLs 1. Poor. 


In exa x] 7 times 9 is 63, that. is and 
1 2 5 $ is 56, TY I cartied' fs 62, 
which I ſet down ; fo is the 1 a or row finiſhed: 


To grove MoLriPLicarion. DES: 


ur a common. way to multiplicati hh 
ont Tus it. is ſubject to 1 — | ſhort, 
It is 1 
tion. 


at all to a learner, but rather a corrup- 
5 beſt way il Jake the abs 
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Px sor. 


n 
Lan. 


ExAur 1 


T 
6 
3990 
7182 


8 6384 


b N The fame 714210 


Fir, I ſay, 8 times 5 is juſt 40; therefore I ſet down 
the o, and I carry 4; then $ times gis 77, and 41 
eurried is 6, that is 6, and I carry 7; then 8 times 8 
is 64, an Lb obs Now I taks the ſecond fi- 


B 
e e 


g mes 9 is 81, 
Tce e gure 1; and carry 
2 3 15 elites 25 2, bee carried is 


come to . 
. 7 ner £16 wh place under the 
= 


NEA 
7 times g is 6 Gy _ carried is 66, 
62. 1075 
e 


rp ogra timer Kd 56, and 6s. 
The 


» upin crevr as they Rand, and 
cape 1 I 3 el 
is exnempte 1 50 
don, 445 ; "for bes m ever fo 
ar righ 1 europe always the ſkme, 
y right, 71 
57. I ſee iir; I could hot have 
thought ag had been Leafy 
PR. Nothing: zar, aden the” an, iy buen we 
learned. I ſhall nom — — 
wave Ge vel nates c praQtice, 


490 : 


Bee Mike 84 


— Ex- 
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Era J.. Bravieins. 
2 „ ee nd ee 
5 8759 1795 
— — — — 
8224884 3745380 
- #6 Ai 
«.  _- 3243532 
2 749076 
8004639884 1344591420 
- EnxanrLns for prafiice, 
*. 45678 Multiph 9567950 


45709 0 A 33796 


— 


FF Note, Remember, Dye, that when you multiply by 
ſeveral figures, that you always ſet the firſt figure of 
the ſecond line under the ſecond figure of the firſt line, 
and the firſt figure of the third line under the ſecond 
figure of the ſecond line: and thus go on, leaving one 
figure out towards the right-hand every I. ig - 
the nett line one figure more towards the left-hand, 
. under one another in their proper 
Tyre. I underſtand you well, fir, DR 
Philo, Then I will ſet you but one example more, 


which you may prove yourſelf, 
| Muligh 
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Mn,, 35765432 
e 123456789 


ä 5 ssss888889 
— 277901234668 
ny 6913580247 
33 
3950617284 
2962962963 
1975308642 
9875543271 


Auſauer | 121932631112635269 
PROOF. 
 Multiph 123456789 
4 VTRINT iy 987054320 


PE — the fare k. 


mals Ges 8 
me rs; but 

| Girefol to mind. the work of an example or two, you 
ion underftnd ts Ill epi them i ws | 


0 Bzaueory | Rar 2. 


8 7868s 
5003007000 


|  $2954755000 | 
| 2269489500 
3782482500 


Anfever 1524718185 Anſwer 3784757 2849755000 
8 aha TM 


then, as there are two cyphers, I a 
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Note, Pray obſerve; that you read the — in 


ſtructions once or twice over, if you do not 
„„ ET” 


* = 1 


Firſt, I begin at the 5, and multiply all the top fi- 
7 it, as before: ty as the next fm of ho 
multiplier is a cypher, it is of no fignification to mul- 
tiply by that, becauſe it will produce nothing but a line 
of cyphers: therefore, I bring it down, that is, I ſet a 
her under the figure 8, and then begin to multiply by 


e 7, ſaying, 7 times 7 is 49, 9 and ; which 
2 It down in the fame line, on the lefe-hand-of 


the cypher, and go on ſtill to multiply by the 7; then as 
the next figure * cypher again, I ſet down a cypher, 
under it, as I did before, leaving the g, and the cypher 
which ſtands by it, in the laſt line, both ſtanding out to- 
wards the right-hand. This being done, I only multi- 
ply by the 3, and ſet it in the fame line, and add all up. 


and the work is done. Again. 


In example 2, there are 3 cyphers at the beginning 


of the mulltiplier, therefore I ſet 3 cyphers under the 
line, right under them: then — 

all other-ſums ; ſaying, 7 times 5 is 35, Se. 
come to 2 cyphers more in the awz/tiphier, and therefore, 


tiply by the 7 as in 

Then I 
ſet 2 cyphers right under them, and then multiply by. 
the 3, and place the product by the ſide of the ap. chang 


gain ſet down two 
cyphers, thus oo, under them, and then multiply by the 


5, placing the product by the fide of them. Loftl, I. 


add the ſum up as it ſtands, and it is done. 


Note, Theſe examples are proved like the others, 
ſetting the multiplier a top, and the mulriplicand ande, 
it. BY 
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More * for practice. 
rd zee and 71900072 


9. | 25-65, NT * Las ae 


>» 


And now Tra, I ſhall finiſh this ien with Geying 
you ſomething of contra&ions, or compendiums, | 


4. Of ConTrAcTiONs. 


| When any number of figures are given to be multi- 
plied by 10, 20, 30, 40, 80, go, 120, 1200; then ſet 
the y -p out, — multiply by the figure, or figures, 
of the cyphers, as 


aher 5500 Anſ. 294750 tel. 8110800 


2. When you are to multiply by 1, the anſever will 

be the fame as the\mi/tiplicand itſelf is. If you are to 

multiply by 10, add 1 cypher to the multiplicand; if 

by 100, add 2 cyphers; it by * add 3 * 
See the work two W 


Multigh 1753 1753 1753 
by 100 1000 1ẽ0000 


Auer 175300 A. 1753000 41 17530000 


_ 


— — — 
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Or rather thus : : 


Mal 175351 anſwer the ſame, vi. 17 
# 753 by 10 add 1 cypher, a. 3 | 
by 100 add 2 cyphers, a 175300 
by 1000 add 3 cyphers, an/. 1753000 
| by 10000 add 4.cyphers, an/- 17530000 
And thus for as many cyphers as you pleaſe, 


Dro. The examples are quite plain and eaſy, 

Phil. I am glad that you 2 d them; for now 
I ſhall ſhew you that which will ſerve you for all com- 
mon buſineſs, in — ba. any fort of goods; and 


pray be careful to mind it well ; for there is not a more 


uſetul thing in all common arithmetic, it being a ſhort 
way of — * 


g the rule of 3s without Sales. 


Queſtions performed by Multiplication, 


Tyro, How are theſe queſtions performed ? 

Philo. By the following rule, vis. . 

Multiply the price by the given an or quan: 
tity, and carry 1 for every 4, 12, and 20, as you do 
in addition Aur mo and 1 for every 10 in the pounds, 
as in iubole 


An example * two well — will ſoon maſks 5 
it eaſy to you. 5 


3 9 & ; 
l. 1. What coſt 3 ells, at o 5 Tr nr 


3 


4. o-I5-9 Aol. 
Here 1 multiply the price by the _— ſaying, 3 
times 3 is 9 pence, which 1 place under the — #3 
and then I ſay 3 times 5 ſhillings is 15, which 


under the ſhillings, and the anſwer is 15 ſhilliogs, y_ 
9 


(+ You | 


a in the followingſxamples, - 
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t You muſt remember, that 3 ells, at 5s. 3d. an 
ell, is the ſame as 3 yards, or 3 groſs, or 3 gallons, 
or any other name whatſoever ; for it is only 3 times 5 


ſhillings, and 3 pence, 
"6 by rot Lage 3 

any thing to, at 4. 0 68 a groſs? 

4. 11342 


Hete I multiply the 8 by 5, faying, 5 times 8 is 
40 pence, (which is 3 ſhillings and 4 pence) therefore 
I ſet down 4 under the pence, and carry 3, and then ; 
times 6 ſhillings is 30, and g I carried is 33 ſhillings, 
which is 1/. 13s. that is 13, and I carry 1; and then I 
ſay, 5 times o is o, but 1 is 4. __ . 


. How inch does 7 times 5 illings and 9. pence 
amount to? Or, pence 


What coſt 7 reams of paper at FL. 0-8-9 a ream? 


EY oo, = 
Here I ſay, 7 times ꝗ is 63 pence, which is 5 ſhillings, 
and 3 pence, that is 3, and I carry 5; then 7 times 


8 is 56 ſhillings, and 5 I carried is 61; that is 3/. 15. 


or, which is the ſame, it is ; twenties, and 1 over ; 
therefore, I ſet 1 under the ſhillings, and carry 3 we 
pounds, ſaying, 7 times © is o, but 3 is 3: fois the 


_ anſwea 34; 15. 


4. 

Note, Tho' i have ſet cyphers in the place of pounds 
in theſe examples, and have alſo ſet Z. 5. 4. over the 
ſums, yet it is better to leave out the cypheis, and more 
practicable, to make only a great C. before the pounds, 


4. Wha: 
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4. What coſt 9 gallons of brandy, or any thing 
Elſe, at — — [. — 8 31 à gallon 
C. 3 — 14 5ʃ 


Here I multiply the price by 9, beginning at the 
farthing, ſay, 9 farthings is 2 pence ing, that 
Is 1 yo _ then 9 I- 
27 pence, and 2 pence I carried is 29 pence, which is 
2 ſhillings, and 5 pence; therefore, I ſet down 5 under 
the pence, and carry 2, ſaying, 9 times 8 is 72 fhil- 
lings, and 2 I carried is 74. Now 74 ſhillings is 3/. 14 5. 
therefore, as there is nothing in the pounds to multiply. 
. I ſet down 3/. 145. wiz. the 14 under the ſhillings 
place, and * towards the left-hand. 
Deo. This is very pretty, and very eaſy ; pleaſe to 
try me with an Example. NEE 


| "Phils, There is no doubt but you will doit , 


F. A Gentleman gave 10 poor Widows three half 

crowns a- piece: how much did he give in all? or thus, 
What coſt 10 buſhels of any thing, at & L. — 7 6 
a buthel > | 10 


Tyre. I ſet down 3. half crowns, that is, 7s. 6d. 
and multiply it by 10, ſaying, 10 times 6 is 60 pence, 
that is juſt 5 flullings; therefore; I ſet down nothin 
to) and carry 5; then I ſay, 10 times. 7 is 70, and * 
carried is 75 ſnüllings, which is 3 J. 15 7. 80 is the an- 

ſwer C. 3 — 15. „„ 5 ä 


E 6. What 
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6. What comes —— | 
wages to, at L. 1- 8- 6a month? 


. 


| | Au. L. 17 - 2-3 
Or how much is 12 times C. 1-8-6} 


Here I ſay, 12 farthings is 3 pence, that is o, and I 
carry 3; then 12 times 6 is 72, and 3 I carried is 75 
pence, which is 65. and 3 pence; I therefore ſet down 3, 
and carry 6; then I fay, 12 times 8 is 96 ſhillings, and 
61 carried is 102 ſhillin 


2 which is 5 J. 25. ſet down 
2, and carry 5; then I fay 


12 times 1 is 12, andg I 
carried is 17 J. So is the anfwer C. 17 = 2 = 3. 


| When you come to double figures, ſuch as 14. 17, 18 
or the like, multiply them like whole s, and 
then caſt out the twenties, that is, count how many 
times 20 you can have in the number, and it is done, 
There are ſeveral other ways I ſhall ſhew you, and al- 
ways take tbat which appears eaſieſt to you, till perfect. 


Or, what is 5 times /. 1 17 65 
| TS 


Af. C. 9 7-6 


Here I ſay 5 times 6 is 30 pence, is 25. 6d. that is 6 
and I carry 2; then I multi n 
ing 5 times 7 is 35, and 2 1 carried is 37, 7 and J go 5, 
then 5 times 1 is 5, and 3 is 8, that is 87 ſhillings, which 
is 4]. 75. that is 7, and I carry 4; then 5 times 1 is 5, 
and4 9g. ” 5 55 

„ 


I multiply firſt the 7 by the 53, ſetting down the pro- 
duct on a ſlate, or à piece of paper, ſaying 5 times 


7 
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is 3c, and 2 I carried is 37 ſhillings, or 1 J. 177. 
* ſay 5 times 10 is 50 thillings, or 21. 10% and 
add this to 1/. 17s. it makes 4/. 75. as before. See 
the next example. | | 
8. What coſt 7 gallons, at C. - 15 - 93 a gallon? 


£ 10 - 10 - 42 4. 


Here I fay, 7 farthings is 1 penny, 3 farthings, 
therefore, I ſet | Wha Z and carry 1 ; then 7 times * 
63, and 1 is 64 pence, that is 5, and 4d. 4 and I 
carry 5; then 7 times 5 is 35, and 5 is 40, o and I 
carry 4; 7 times 1is 7, and 4 is 11, that is, 110 ſnhil- 
— in all, which is 5 J. 107. that is 10, and I carry 5; 
lafth, 7 times 1 1s 7, and g is 12. 1 
Or thus, 7 times 5, is 35, and 5 is 40 ſhillings that 
is 2 J. which I ſet down any where on a ſlate; then I 
ſay, 7 times 10 8 3 Now 3 l. 105. and 


2 l. 1s 51. 107. as Zain, 


9. What coſt 12 quarters of malt, at x C. 114-6 
2 quarter OI g „ 


Auſ. L. 20 - 14 "OY 


Here I ſay 12 6 pences is 6 ſhillings, that is o, and 
I carry 6; then 12 times 4 is 48, and 6 is 54, 4, and 
I carry 5; 12 times 1 is 12, and 5 is 17; that is 174 
ſhillings, which is 8 J. 14 5. that is 14, and I carry 8; 
then 12 times 1 is 12, and 8 is 20 pounds, Or, 

By the ſecond way, 12 6 pences is 6 ſhillings, as be- 
fore, o, and I carry 6; then 12 times 4 is 48, and 6 
is 54, that is 2/, 14s. then 12 times 10 ſhillings is 
6/. Now G/. and 2/. 145. is 8/ 145. as before, that 
is 14, and I carry 8; then 12 times 1 is 12, and 8 
I | 5 e 


"Re Tre. 


1 * 

Tyre, I underſtand both the ways very well. 
Philo, Take which you think s eaſieſt, they both 
W * 8 __ 1 b | 471 
_ Tjro. But ſuppoſe I have a larger quantity than 12, 
How muſt I multiply the price by that number? ; 
 Phile. By the following rule. 
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3. When there ate 2 figures to multiply by. © 


. Rule, When the given quantity is more than 12, 
and contains an pan as can be found ia the 
Multiplication-table, then find any 2 numbers, which, 
when multiplied together, will make the given number; 
and then multiply the given price by any one of thoſe 
figures, and that product multiply by the other num- 
ber, and that product is the anſwer. Thus, ſuppoſe I 
am to multiply by 15, I find 3 times 5 is 15 ; there- 
Fore, I multiply by the 3 firſt, and ſet down the pro- 
duct; then I multiply this product by 5, and that gives 

me the anſwer for 15; becauſe 3 times 5, or 5 times 


3 make that number. Again, ſuppoſe I were to multi- 
| ply by 24, 1 find 4 times 6 is 24; therefore, I fieſt mul- 

iply by 4, and then multi yt at product by 6, which 
3s the anſwer: or otherwiſe, as 3 times 8 is 24, J 
may therefore multiply firſt by 3 and then by 8. So if 
the number be 63, 1 find 7 times q, or g times 7 is 
63; therefore, I multiply the price hy any one of theſe. 
figures, and that product I multiply by the other for 


10. What coſt 15 ells of holland, at C. 7-Ganell? 
Here z times 5 is 15, multiply firſt by LET: 


This della if Tr ( 
WWA 


: Price of 15 ells — — L. 5 126 470. 


Wark 
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Work at Length. 1 8 5 


Firſt, I fay 3 ſix-pencex is ts. 68. that is6 and I carry 
1; then 3 times 7 is 21, and 1 I eartied is 22 ſhillings, 
which is 1/. 27. $0 is the price of 3 ells 1/. 24. 6 4. 
Now I multiply this 14 22. 65. by 5 (becauſe 5 times 

3 is 15) ſaying, 5 times 6 is 30 pence, is 2s. 6d. or 

5 ſix-pences is 25. 6 d. that is 6, and I carry 2; then 

times 2 is 10, and 2is 12g, which I ſet down. Laſtly, 
5 ines times - 1 is 5; fo tho anſwer for 15 ell, av 
75. FF; an ell, is C. 5-12-6, 


* i 


11. What coſt a4 chaldrons be 
of coals, at 14 1 - 11'- 6 achaldron? 
| 4 times 6 is 24, fat myltigly * 
e Robes * "= 6 5 
| & : 6 
The price of ag Chub. 6+ Af. ” 
e price of 2 - 16-0 
p. The priczof 20 . — 4 Is 11-6 
z times 8 is 24, multiply by „ 
Price of 3 chal. Inq - 6 - 
Multiply by s TS 
| Price of 24 chald. ＋. N o 85 above 


42. What coſt 35 ſheep, PE A 7 each? 


5 times 7 is 35, multiply rt y 5 
Price of 5 8.17 - 11 
7 „„ 7 

Price of 35 "4 "py $* 5 4. 


1 a. g 13. Wet 
12 „„ | 
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13. What coſt 48 load, at C. 3-10- 6 a load? 


s times 8 is 48, multiply by 


J 


14. What coſt 
_ Holland, at 


Price of 


16. What coft 108 quactern ? 
loaves, at 


| Multiply by 8 5 8 
pPe᷑ice of 48 C. 169 4-0 

72 pieces of 7 

[94 2-3-5 a piece? 
6 times 12, or 12 times 6 is 72, by 12 
12 9 120 
— 

| Priceof 72 L.156-6-0 4uf. 

. o- o- ; a piece? 

12 times 9 is 108, multiply b ws . | 
Price of 12 ©- 5 - 92 
. 
price of 108 C. 2-11-92 


Note 1. I have here indulged you with cyphers, 


becauſe I would do every thing that is eaſy to your 
underſtanding ; but really, Tyro, it is better wit 


them, Set down now 5 pence 3 farthings any where, 


«2 - 11 - 9 Anſwer 


Nate © 
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Note 2. This is the only way, if you have a mind to 
do things quick; and off hand; for tho” there be 2 
form in ſome ſchools to the contrary, and you may hi- 
therto have been inſtructed in that way; yet, as 1 ob- 
ſerved before, when you come to do a ſum, you are not 
bound to ſet it down in the very form you were taught 
at ſchodl 3 for while you are doing that, another wHl 

anſwer the queſtion over and over. i 


Hero. I underſtand you, fir, very well, and thank you 
for your care; but it is only uſe, as you obſerved ; for 
I think one full as eaſy as the other, and I grant it is 
much better for the quick diſpatching of buſineſs. 


16,What comes the cloath- N „ 
| ing of 144 ſoldiers to, a” Le 3 - 12 each man? 


12 times 12 is 144, multiply by 12 
„„ 
12 A VE. * 
144 coſt C. 518 8 4 


Dye. Vou need not give me any more examples : but 
E the quantity, or given number, be ſuch 
as does not 7e or, or cannot be found in the Mal- 
· att | | | 1 ® 
"oh 
Phil. This is as eaſy as the other, as appears ' 
following rule. ; my” | * 


4. Of Numbers that are not to be found in the Multipli- 
cation-table, and bow to work by them, 


Rule. When the you number does not fall under 
the common courſe of the table, ſuch as 17, 38, 59, 
or the like; then take any two figures that will come 
the neareſt to the number (but not exceeding it) and 
* 4 | work 
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work with them as in the former examples, and then 
TORT RY pe Gere ins 
ed numbers, and the work is done. 


c We vill gire you exattples of 175 38, and 59. 


17. What coſt 1 orofs of eviks, at C. 10 6 a 
Fimes 4 9 16, 8nd 117 Mutt, by | _ 


Price of 4is REIT 2 85 
a Price of 16 is - 25 $58... * 
Add theprice of 1 groſs, . 4 „ 


Price of 17 n % 2f 4% 

F 

F Mult. by 
— 


a — — Wn 
| Price of 36is $6-14- 5 
— 2 add 


19. What is the value of . 5 
7 times 8is 56, and 35 59, Mule, y 7 i 


Value of 7 is 12 12 
ö 
Value of 36 i 100 16 

Then multiply 10. 165. by 3 is 5- 8 add 
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+ This may be dine another away. 


N As you ſaid before, 7 times 8 is 56, and 3 added 
make 59. So new you may fay, 6 times 10 is * and 
then take, or ſubtract the value of i piece out of that. 
Product, and the anſwer will be the ſame as 59% 


| £ Ra hs 
3 | by . | 
Value of 6 is — 
Es. e 
Value of 60 is 108 - 


MP 3 1 piece, vis. 1 16 ubteadk 


5 Au. C. 106 - | 4 - 45 abote 


More 1. As ſome boys learn ſooner by obe method 1 
than another, ſome maſters find it eaſier to teach them. 
to calculate by even tens, and add the odd numbers 
8 Thus if it were 43, then multiply by 10, then by. 
4. gives 40, and then add the 3 odd numbers. 80 
64 is 19 & 5=65, and thus for any numbers. | 


Nos 2. If you are perfe in what has already been 
ſhewn you, it will be very eaſy 2 any hum! in 
common arithmetic, relating to buſineſs, not only with» 
in the conipaſs of the able” but in much larger num- 
bers. As for inſtance; ſu ppoſe it was ired to tell 
the value of 1000 ga, Pom. or what it coſt to 
cloath 1000 men, at 1/7. 7s, a man? Here 10 times 
2 ioo, * 10 _ 93 Mul- 

tiply therefore 11. 75. 10; then that uct 

| ka and this laſt 3 10 will give the e 


wiz. C. 1350 


Que $TIOWS - 


E 5 


45 
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QuzsT10ns aundone for prafiice. 


1. What comes 33 dozen of candles to, at 47. 9d. 3 

—_ Anſwer C. 7 16 - 9. „ 3, and then 
11 

2. How much IL at 171 6d. each? or 

what coſt 46 Iriſh, at 17s. 6d. a piece 

 Anfever (. 40-5. 's: Mulcply by 5, then by 9, and ade 

17 5. 64. more for the od 

3. What coſt 63 poke 4 C. 378 a barrel? 
47. 4. 81 =. 2 - Zo 
4. What comes 49 months falary to, at 3 guineas 2 
. W 4. L. 154 - 7. 

. What comes 105 gallons of rum to, at 77. 64. 4 a 
„ Anſ. L. 39 11 - 10 f. 10 times 10 make 
— and then multiply 7s 6 4. 08 1 5, for the odd 8 
and add it to the laſt produ& 

6.15 I ſpend 19. 4, or 7 farthings a day, how 
much is * year, allowing 365 days? Anſwer 

. 2.- 13-2 
| = bo times 10 make 100; then multiply the an- 
ſwer of 100 by z, it gives you the expences of 300 
Days, wiz. 24. 3s 9d. Now there are but 65 diy 
behind ; therefore ſet down 7 farthings in another * 
and multiply i it by 8, and that product multip by 8 
again makes 64. and then add once 14. 4 for the odd 
day, gives Qs. 3 d. Þ for the 6g days, which added to 
the 300 days, gives C. 2 - 13 - 21. Secondly, or thus, 
which is ſhorter, 11 times 11 is 121 ; then multiply the 
product of 121 by 3, give 363, and then add 2 times 
1 4.4, viz, 3 d. 4 to that product, gives C. 2 - 13 - 21, 
as before. 

As I have added the anſwers to theſe queſtions, I 
hope, Tyro, you will try to e them at large: for 
if you mind and make yourſelf mafter of this rule, 
you will be able to caſt up any common thing, as quick, 
or quicker than by any — and with far 
greater caſe. 


=; 
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As for cro/s multiplication, wiz. multiplying money 
money, or feet and inches by feet and inches, it 
is better let alone for the preſent ; therefore, we will 
proceed to diviſian. N 1 


DIALOGUE x. 
SECTION I. 
Of DIVISION. 


Tyre. HAT is divifon, and what does it teach? 
W Philo. Diwvifion is juſt the reverſe of 
multiplication; for, as any ſum is encreaſed as many 
times as the figure multiply by; fo in divifion, 1 
the number is decr , or divided into as many parts, ⁵⁶ 
as the value of the figures you divide by. „ 
What is to be learned, or obſerved in this 
—_— | i 

"Philo, There are four things very ncce:fſary to be 
known in divifion, wiz. V 
Fir, The Dividend, which is the ſum given to be 


8 The Diviſor, or the number you are to di- 
ide » . : 
Thirdly, The Quotient, or anſwer, which ſhews you 
how many times the Divi/er is contained in the Di- 
wvidend: or into how many parts the Dividend is divided. 
 Fourthly, The Remainder, which is a fractional part of 
the Quotient: but this does not concern you as yet. 
Tyro. Am I to get this by heart? : 
Philo. You are not bound to get it juſt word for | 
word; but you ſhould. underſtand well what the-firſt.3 


Te. 
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Ver. Be ſo kind, fir, as to explain them a little more 


for me. 
' Philo. Obſerve then: let us take any two numbers 
ſuppoſe 24, and 6: now 24 is the Dividend, and 6 is 
the Diviſer. Then I aſk how many times 6 can I have 
in * and the anſwer is 4; which 4 is called the Q 
So allo, ſuppoſe it was required to divide 108 by 
pp into 12 parts, then every part will be 9; for 
12 times q is 108. Now 108 is the Divigend or ſum 
to be divided; 12 is the Divi/er, or what you divide by. 
and 8 is the Qgotient. 
Tyro. Now, fir, I apprehend you quite well. 
Phils. Then I will proceed to ſome examples in ſin- 
dle —— but pray obſerve the followin 8 rule. 


. 1. Of dividing by foe Hr in one bh. 


Rube, Firſt aſk how many times the Dowiſor is con- 
tained in the firſt figure of the Dividend, and if the 
Diwvifor be larger than the firſt figure in the Dividend, 
then ſeek how many times you can have it in the firſt 
two figures in the Divided, and ſet the figure down 
zccordingly:: and if any thing remains from che firſt 
| figure in the Dividend, carry it to the ſecond ; and if 
| any thing remains in the ſecond figure, carry it to the 
FF third; remembering always in this ſhort Diviſon, that 
Xx one remains you call it 10, if 2 remains you eall it 
20, if 5 50, and fo on, carrying the remainder of one 
figure to another in your mind. 
Note, To make the work beth ſhorter and enkes, re- 
member that 2's is read 2a, 3's is bras 8, 5's Is five's, 


12˙ is te, and fo for any other figure: thus, the 

7's in 14, is read thus, the /evens-in 143 and the 5's in 
24, is the Ae in 24; which is the ſame as if 1 ſhould 
atk, how many fixes can I have · in 24, but only ſhorter 
and more convenient. 


An example or tuo will, v with care, make it familiar 
"a 


wo you, 
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| Ex. 1. Dividud Ex. 2, Divideud - 
Divifer 3)39 Divir 4)168 
Quotient 13 An Quotient 42 4%, 

I 3 | 2 4 +0 
„ m Aw 8... 


Now obſerve: In ex. 1, I aſk how many fbr I 
can have in 3; or I fay the 3's in 3 is ence; therefore 
I ſet down one under the 3 in the i uidend, and as there 
remains nothing over, I aſk how many 3's I can have 
in 9; or fay, 3's in 9 is 3 times z, and nothing 
over; therefore, 1 ſet down 3 under 9. andit is 
In ex. 2, I fay the gs in 1 I can't have; but tak - 
Ing the next figure to it, viz. 6, I ſay the 4's in 16 is. 
juſ] 3 down 4 under the 6 in the 
dividend, And as there is nothing remains, I only ay, 
the 4's in 8 is twice, therefore I ſet down 2 under the 8, 
and it is done. Now to prove it I multiply 42, the 
quatiants by 4, the diviſor, and find it 168. like the. } 
| divui . - | 19 g | 


| Fx, 3. Divided x 4. Divided 


Divifer 8)37192 Divifer 92450562 | 
dufever: | 4649 Auer "0 21228 
. Proof 379 Prof 245052. 


| Now obſerve, Tyro, in ex. 3, I divide by 8, faying,. | 
the 8's in 3I can't; but the 8's in 37 is 4 times 8 is 32, 
and 5 over; I therefore ſet down 4 under the 7, and 
curry 5 to the next figure, which is x, which I now call 
ES 
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1; (for what you carry from one figure you muſt al- 
2 place before the next figure) then I ſay the 8's in 
51 is 6 times 8 is 48, and 3 over; which 3 Þ now 
Carry to the 9, and it is 39; therefore, I ſay the 8's in 
9 is 4 times 8 is 32, and 7 over; this 7 I now place 

re the 2, and it is 72; then I ſay the 8's in 72 1s juſt 

J times, and the work is done. To prove it, I multiply 
the quotient or anſwer by the diwvi/or 8, and find the pro- 
dus the ſame as the dividend. In Ex. 4, I ſay, the 
g's in 2 I can't; but the g's in 24 is 2 times, or twice 
9 is 18, and 6 over, which 2 I place under the 4, and 
carry 6 to the next figure, which is 5, and call it 65; 
then I ſay the 9's in 65 is 7 times 9 is 65 and 2 over, 
which 2 I place before the cypher (o) and it is 20; then 
I fay the g's in 20 is rawice 9 is 18, and 2 over, which I 
carry to the 5, and it is 25; then I ſay the g's in 25 rs 
| twiceg is 18, and 7 over, which I ſet before the laſt 
figure 2, and it is 72; then 1 fay the g's in 72 is juſt 8 


times. To prove it, I multiply the an/we 9, and 
the product will be the ſame as the dividend, ; 
ExAMPLE 5. | Exa url 6. 
Divide by 7)417296 Divide & 99471636. 
59613-5* Anſwer 1052404 
"OP N 9 
Proof 41796 Prof 94763 


Here in example 5, there is 5 remains at laſt; 
therefore, I ſet it at the end of the anſwer, parting it 
with a ſtroke, thus, -5 ; and when I prove the work I 
multiply by 7, ind take the remainder 5 in, ſaying, 7 
times 3 is 21, and 5 is 26, 6 and I carry 2, &c. 
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ExAurrz 7. ExaurIE 8. 


39716206 5) 12631908 
Aer 89525-5 Anſwer 2526381-3 
8 8 e 5 
Proof 716206 Prof 1263 1908 : 
More examples for pradice. ; 
706972207 16 95407217943 


Fro. I underſtand what you have ſhewn me very 
well; but pray, before you come to long diviſor, give 
me an example at large to divide by twelve the hort 
way. 8 00 

Pbilo. I will: let it be required to divide 1479908 

by 12, I ſet it down thus: | * 


EXAMPLE 11. ExaurTLI 12. 
1201479908 12)59904965 | 
123325-8 4992080. 5 


Here I divide by 12, ſaying, the 12s in 14 is once 12, 
and 2 over, and this 2 I carry to the 7 and it is 27; then 
TI fay the 12's in 27 is twice 12 is 24, and 3 over, that is 
39; then I ſay the 12's in 39 is 3 times 12 is 36, and 
3 over, that is 39 again; therefore, I ſet down another 
3, and carry the 3 that is over to the next figure, 
which is a cypher, calling it 30; then I ſay the 127; in 
30 Is tavice 12 is 24, and 6 over, which is 68; now the 
12's in 68 is 5 times 12 is 60, and 8 over, which I 
place after the ſum, thus, -8, and it is done. 

In. Ex. 12, I ſay the 12's in 5 I can't; but the 12's in 
$9 is 4 times12 is 48, and 11 over, which 11 carried to, 
Ir joined to the next figure 9 is 119 ; then I ſay the 12% 


in. 4 


400 -Of Drvists. 


in 119 is 9 times 12 is 108, and 11 over again, which 
I now carry to, and Join to the next figure o, and call 
it 110; then fay the 32's in 110 is g times, and 2 over, 
hich 2 join. to, or carry to the 4, and it is 24;, now. 
e 12s in 24 is juſt z4vice, and nothing over; elves 

TI now begin a-treſh at the 9, ſaying, the 128 in + ag 
can't, but the 12's in 96 is juſt 8 times: la. I fay, 
the 12's in 5 I can't have; therefore, I ſet LS a Cy- 
pher under the laſt figure 5, and __ a ſhort line, 
ſet the 5 that remains after it, thus, - 
Now o prove it, I multiply back by 12, and take in 
the 5. ſaying, 12 times o is o, but 5 is 5; then 12 
times 8 is 96, 6 and I carry g, * till | go threugh 

the whole. 


Note, Maltiplication is an infallible proof for li- 
viſion; for if you multiply the guoriext * the diuiſor, 
will have the ſame fi 180 as are in the dividend, 
always remembering 8 " — the remainder with the 
firſt figure you 
3 I humbly — — fr; I am quite ſatisfied 
with what you have ſhewn me; and now, If you pleaſe, 
I ſhall be obliged to you to ſhew me how to divide by 
ſeveralfi 
| Phils, You will ſoon learn it with care: you muſt- 
note there are. 3 or 4 ways to work Hi]; but as my 
-intent is not for curioſity, but improvement, I ſhall 
only ſhew you that method which is moſt natural and: 
A you may at any time learn the reſt. 


2. Of dividing by 2, 3, or more figures. 


- Rule. Furſt /eeb, or aſk how times the figures 
2 the diviſor are contained inthe fie number of 
gures in the dividend, and put that figure in the 

— Secondly, multip 75 now 2 diviſor by the ſail 
Pg in the quotient, and place it under thoſe figures 
in the dividend that you began to work with, always 


_— that - 9 than the K 


gures 
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gures in the dividend; for if they are, you muſt rub 
out, or cancel the figure in the gaorient, and put one 
of a leſs denomination. Thirdly, this being done, /ub- _ 
trad now the produ from that part of the dividead it 
ſtands under, and to the remainder bring down the next 
figure in the divides, placing, or joining it to the laft 
re of the remainder. Then /cet how many times 
the diwi/or is contained in theſe figures; then cow. 
the diviſer by the ſaid figure; then /ub/ra# againg | 
lafily, bring down the next figure in the dividead, as 
before; — then proceed till you have no more figures 
in the dividend to bring down, and the work is done. 
Nie 1, Every time you fubtra#, obſerve whe- 
ther the remainder be larger than the vir; for if it 
de, you inuſt put a larger figure in the guotiexr.. | 
Note 2. Whenever you take a figure down from the 


Avid, and join it to the remainder, and that is Nil” 
Aa 


leſs than the aiwi/or ; then s put in the 
guotient, and bring down another figure of the dividend. 
An example or two at large will make it eafier. 


w 9 Exaurrn #6 
Dividend | 


Diviſor 15)19260(1284 quotient,. or anſwer 
I 5 ; q 5" - 4. | ; 
Quotient 1284, 

42 multiply by-15 divi/er- 

_ — . 
126 Fob © ml: 
w_ Prada 19260 divide . 
—— 8 


Now 
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Now obſerve: having 2 figures in the Air, I aſk 
how many times they are contained in the 2 firſt fi- 
ures of the dividend, (wiz. 19) and find it once; there- 
fore I ſet 1 in the quotient. Secondly, I multiply the i- 
ner 15 by 1, ſaying, no 5, once 1 is 1, and place 
it under the 19. Then, thirdly, ſubtrac 15 from 19, 

and there remains 4; and 1%, 1 bring down the next 
* in the dividend vix. the 2) _ it by the 
fide of the remainder 4, and itis 423 now I begin 
as at the firſt, and ask how many times 15 are contained 

in 42, and find it ice; therefore I ſet down 2 in the 
quotient : then I multiply the diwiſer 15 T7 2, which is 

30, and place it under 42; this done, I Jabrra 3o from 

42, and there remains 12; and then again, I bring down 

the next figure of the dividend (viz. 6) and place it by 

the ſide of 12, and it is 126. Then I aſk how many 
times 15 I can have in 126, and find it 8 times; 

therefore, I put an 8 in the gzotient, and multi II 

by it, which is 120, which I place under 126. o1 
 ſu#bira& 120 from 126, which is 6, and bring down the 
laſt 22 in the dividexd, which is a eypher (o] and 
it makes 60; then I ſeek how many times 15 I can 
have in 60, and find it 4 times; then I multiply 15 by 
4. and find it juſt 60, which I place under the other 60, 
and the work is done. 1 


Note 1. When there are ſeveral figures in the di- 
vier, it is eaſier for a learner to aſk how many times 
the firſt figure of the diwi/or is contained in the firſt 
figure of the dividend, and place the times in the 
_ quotient ; then multiply the whole diviſer by the guo- 
tient figure, and if the product be more than the fi- 
gures which belong to the dividend, you muſt make 
trial of a leſs figure, and put it in the guotient. 


Note 
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Note 2. If the firſt figure of the divi/or be larger 
than the figure in the dividend, then take 2 figures 
in the dividend, and ſeek how _ the firſt fi- 
gure of the iir is contained in . ; 


Note 3. You muſt remember, that in making trial 
how often the firſt figure in the divi/or is contained in 
two figures of the dividend, it will ſometimes appear 
to be 10, or 12 times; but obſerve, it never can be 
above g at moſt, and oftentimes not ſo many as it ap- 
pears to be. 8 1 8 | 


0 


The /ame example further demonfirated. 


Let it be required to divide 19260 by 15 ? | 
Firſt, I ſet the dividend down on a ſlate, and make 
a couple of crooked lines at the ends of it, in the 
firſt of which I place the divi/or, thus, 15) 192 600 
and the other is to place the guoriext in. R 
Secondly, I ask how many times the firſt figure of the 
diviſor is contained in the firſt figure of the dividend 
and find it once, therefore, I place a 1 in the quotient, 
and multiply the whole divi/er by it, and place the 
product under the two firſt figures of tbe dividend, and 
ſubtract it therefrom, and it will ſtand thus: 


| Remains 42 4 


Thirdly, to this remainder 4 I bring down the next 
figure, wiz. 2, (always making a dot under the 
I bring down) and it is 42; then I ask how often the 
firſt figure 1 in the diwi/or is contained in 4, and it is 
4 times; but upon trial, I find 4 times 15 is 60, 


1 * — — 
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therefore, as 60 is more than 42, I muſt take a leſs 


figure ; I therefore make wink” of a 2, and find twice 


15 is go; which I place under 42, and ſubtraQ TY and 


there remains 12, which ſtands thus: 
| Third work, 


Remains 126 
 Fearthl, T now make a dot under the 6, and brin 


. SLY the fide of the 12, Een md eg. 


many of the firſt figures of the diwviſer I can have 
in jo the res of the dividend, and find it 12 
times; but according to note 3. it never goes above g 
times ; therefore, I multiply 15 by 9, and it is 1355 
now I can't take 1 135 out of 126, therefore 9 times is 
too much and 1 trial of a lefs figure, t wit, 8, 
3 put in the guotient, and multi ly 15 by it, which 


120, and place it e 126, an and mor remains 
which ſtands thus : g 


Fee ori. 


15)19260(128. 
hs 28 
42 
1 
— 4 
126 a 
120 | 


by Eaftly, 
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Lafily, 1 make a dot under the cypher (o) and bring 
it down by the fide of the 6, thus, 60; then I aſk how 
many times che firſt figure ot the diwi/or is contained in 
6, or the ones in 6 is 6 times; but upon trial, I find 
it will go but 4 times; therefore, I place a 4 in the 
quotient, and multiplying 15 by it, find it to be 60, 
which I place under the other 60, and there remains o, 
and the work is done, as under. | 


. 


| | Laſt work. 
Diviſor 15)29260(1284 quotient . 
15 * f 
EN 3: 1284 quotient 
42 15 diviſer 
30 1 55 
| 6420 
126 1284 
120 Ns — 
— Product 19260 dividend 
60 
O 


Note, the reaſon of making dots under every 
figure you take down, is becauſe you may not miſtake 
which figure comes next in courſe; but when you are 
quite perfect you need not trouble yourſelf with them. 


Tyro, This is a om demonſtration, and I ſee now 
the manner of working diwi, though, I own, I am 


not perfect yet. 5 5 
Philo, 1 ſhall give you an example or two more 


then, and ſhew you at the ſame time how to prove it 
dy addition. 
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Divide by 375)24172196(64459 Anſwer 
© 4 | —_— | 
1672 8 fy 
E 64459 
2. 17 | 
9 322299 
451213 
2219 197377 
21875 — — 
3446 71 add rem. 
#3375 1 9 
3 — 24172196 proof 
Remains 55 85 
proof 24172196 | 
The PROOF. 


This example is proved the ſame as the laſt, by mul- 
tiplying the quotient by the diviſer, and afterwards add 


nd.r to It, 


PROOF & Apvition. 


Though multiplication be an infallible proof of divi- 

fron, yet in large ſums, addition is much ſhorter and 
eaſier, * 1 the dect ö. is as — as the 
other. I it be objected, that a may vamp, 

or alter the figures (as in proving multiplication by the 
croſs) in order to make the ſum come right, there is 
the ſame reaſon to ſuppoſe (without his maſter's in- 
ſpeQtion) that he may alter his aw//iplication ſum, when 
he comes to add it vp, that it may fall right with * 
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dividend. Beſides, as in the very work of every di- 
Vin ſum, the diviſor is naturally multiplied into every 
figure of the quotient, what it to be done again? 
And I perſuade myſelf, that thoſe maſters, that have 
made uſe of this method of proving divifon, will ac- 


his figures in order, ri 
wands puzzled to add 


To prove Diviſion by Addition. 


Rule. Add the Remainder of all the different pro- 
ducts of the divi/or together, in order as they ſtand, 
and their ſum will be the fame as the dividend. 

an 


Or 
thus: add the remainder (if any) and all the lower 
lines together in order, as they ſtand, and you will 
— tro, if the work be 
” Jos Mn 
Note, in example 2, I have made ſtars (thus) againſt 
thoſe figures which are to be added Lu hich 
you ſee is the lower row of the two; for the to i 


108 | Of Drvisiow. 
Nuo examples with their proofs, 
| Exaners Zo 


Divide eee — 


— * 


29499 
26335 


Remains | _ 
Pra 221695074 


l 4+ 


| Divide 2 eee anfever 
87822 — 


62542 
8848 


39945 | 
39032 


13 9137 


Proof 94076257 


Here in the firſt example, I take all the * lines 
of the two, againſt which this mark (“) is placed, and 
beginning at the * Iſay 8 and 6 is 14, 4 and 


._ 


Of Division. 


I carry 1, to 3 4, and 3 is 7; then 9 and 1 is 10, 
U ertk inn and 2 wk then 4 and. 


o eaſy ; and it is 02 effect) proving it 1 
tion, as you obſerved. ' 
Phils. I am glad you underſtand it; and I hope 


will take ſuch tare as to have no occaſion - jo parte the | 


work at all. Perſons i 5 711 . Tyro, cannot Bl thro? 
theſe forms ; if they ſuf] they have done wrong they 
look over the work a cond 

ent r in . 


Df Conriiieritas. 1 


1 1 
Phil. When: the diviſor conſiſts 


s many cyl or ſigures in 
Tk EE i 
at al. r 


f 


Ex. 1. kx. 2. | 
ooo) ga ooo dec) erco lechg 478 Alee 
9250 %% 1369 Joſe 4636 


Here cut off all the cyphers in the diviſor, and as 
many cyphers in the Gridend, and divide only by the 
fingle figures, and if any thing remains, I ſet it after 
it. As? in example $e 1 


after 2 


* Tre. 


fie, and that is ehe. 


e is 6 remains, which I ſet | 


8 


Far ade by 4, then by ®; for 
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Tyre. This is eaſy enough ; and now, if 194 
; L Fat be * to know what you mean via 
| 3 


* 


* . 
— 7 7 
- 


SECTION L 
DIVISION V Part, 


DHI Parts is the diding by 
Mars Pet: gures in their Parts, 
2Fi <ther will be . 
1 Frog aye rightly ap hend 
Ry e ro, in N 2 ien, of Mylti- 
pilcation, that when any number was 17 in the 
— you found two ſuch figures, which, when mul - 
ied together, add make that number ; ſo —.— 
u do the ſame; only with this difference, that 
Eagle bree lee "Thus, = 
poſe I.was to divide by 24, by 32s by 48, or by 72, I 
trmes-$.is 24, and 
the laſt is the'anfiver. 80 if Edivide by 48, 
I divide that number firſt dy 8, and then the Quorient 1 
divido'by 6, ho E ora _” * 


| EXAMPLE 1 
| Divide 26488 by . Here 6 times 4 1s 24. 
Pat by 6) 2748 2748 Quotient by 6 
r 7 ein Gun 24, 


— 


3 
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EXAMPLE 2. 


Divide 126216 by 72. 6 times 14 1 %. 
Fir by6). 21036 Qyetitat by & 


Thenky12) 1753 Qnatient by 7 
« L undenſtand you ; this. is oniy then. the rener 


cat ion. 


Pb. Nothi mare, as you may manns plainly. b. 
= ky ws ow, © | 


2. Of dviding Mon TY 


iwifien of Mo the 
x ſony, inf the rem cations, & +44 
ney is en | ſorpany times, ac A tothe ven 


number; ſo, here the money, is dec ra fg. or di 
to as many parts as the given number is. 


It will be eaſier to your comprehenſion to take an 
example in Multiplication, and prove it by Divifox. 


u g = 3.5 f has cd eget 


ins 


8& 9994 
5 5 
* — 4. 


40 . 


oO F by 8 


1. 8 7.- 6.- 8, Nen . 
re 1 divide bg .the res E multi 
n the s to Ga "gs, ang. the. rev 


of the to the e, d y t 1 
an by xl te ih 12 1 5 wand | IT% : 


1 Of Dryzoron. 
+5 M - 6.- '$ 
Tber ys) 9 929 4 Price of 8 


2 


4. 1 3 e. 


Here I divide firſt by 5, f the was] 9 
times 5, and 2 over, which is $5 242 7 hoy 
py 6s. 8 » 6, or 46 8. then I ſay the 5 
and 1 over, that is 1 ſhilling, 
the u & pence and it is 17. 8 f. or 20 
's in 20 1s 4 pence, Now I di- 
2. ſaying, the 8˙8 in 9 is once, 
ſhilin * he BY; 19 
3 > 8's in 29 is 

75 2 45 — which Tn 
it is 5 ee 
is 8 Gates. 3 


** 
— 
9 
Oo 
Fr. 
5 
At 
- 


8 


UL 


£5 
171 
o® 


gone 
1155 
BY 
12145 


. 
F 


1 


nin 2. 


A 88 - o be divided among * 6 
dee g be diet am s poor 


— 7188 4 0 Here 7 times 8 is 56. 
by 8)12 - 12 - o Shareof 8 
POR ¼ a RY : | 
If you underſtand the nature of multiplying any ſum 
rr | 


again. 

Thre. Sir, I ſee the way of working it plainly. 

Have ye any thing farther to add. P * | 

Fh. Nothing more, as you ſay you are perfekt; 

only fome queſtions for to exerciſe you. - £ 
3. QuazTIONs 
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8. Qunerions 76 a Dry. 


1. Divide 822306485 by 1715, 4 479479. 
2. Divide 17158711073 5. 27537, 


3. Divide 47198714 k . 7425,and 4346 
* 47 * 357+ 4 * 4346 


Q ron ix Mos zr. 


114 16s. 84. into g parts. 45 * 4. 1 
2 * 44. 8. 14. + into 9 parts. 25 92 


| 3. 22 261. r 44. 16 7 ö 


DIALOGUE VL - 
SECTION I. 


* 


c REDUCTION: 


r Cf HAT. s Reduion, and what does itteach? 


* 

2M LY 

e 3 F 
* 

= 


m 
8 ro. How 
Flat. LO I. 


743 ReduBion aſc Parc be lb. 
| ure reduced, or Re es im Things of a greater deno- 
mination ; as farthings into pence, pence into ſhillings, 
ſhillings into pounds, or ounces into hundred weights 
And 264i; remember I dome by Divi e — 2 
wy as wor of the hi, as make 


3 Then I find Reduion defcanding is the ende of 
the two, as it is performed by MI | 


zeation only. 
Philo. AS And n it is com- 


e of Rane Auf 
an „ 


| Note, 1 


—= 
3 a 
4 
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ta 42 pounds how many dhe: 

| Meh bo 20 Shillings in aL. 

o 47, 146 Sdifiogs' ho 
2 7 


240 ſhilling 
Here T [ divide bavk 2 f 


e Shllings 


* Av 


Here I cut oft the in the Div and Divi- 
nd with daſh of my pen, GET LEE WE 
the anſwer is 1242. 


- — 2. In C. 23 144. how many ſings ad 
pence, 


"rs 
rut by is - 2 


1 474 
DD by 12 


5688 Pence. 
PROOF. 


m 3668 how bnd | 
5685 pre 5d Fer. n 


Den ly a4 . Shillings 


£+ 23 14 as above | 
N TOES - | Here 
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' *FROOF & Readon aſcending. 


43 farthings, how many pence, ſhillings, and 


. 
plied by, and it is done. 


Divide i . Farthings- | 
5 1207701 Pence, and 3 farthings over - 


ae) 977 Shillings, and 6 pence oven. 


C. as - 17 6þ av above. | 
Tre. I underſtand it very well indeed. 


Phils. — — cl 
ſome difficulty offers. 


Queſt. 4, In : 1. err | 
pence, and farthings ? + 3 


* 


2 75 99 - 1 111 


1999 Shillings - 
be 
23999 Pence 
3 4 


95999 Farthings - | 


. * * 
RIG * q Fa. 
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W 


Divide by 4035999 Farthings 
bh 1299-3 
by 2 [! 
4.59% 25 1 


* In — W Rings nd pence? 


eee 
7560 Pence 
PROOF. . 
In 7560 pence, how many ſhillings, and guineas? 
12)7560 Pence 


21) Gzo(go Stillings 4%. 


..©0 


And thus you ſee 7 That any ſum, of any name 
or denomination, may be red reduced to another, 


Nu 


12— = 219 


6. in £47s-- i5 . 
n | 


£+ 477 - 15. 
2 th 4 L. And bunt the 
ne C0] hbepaie prong. 
"Crowns 1391 : 8, add 3 is 11. 
5 Shillings 1 cron 


——— 


Shilling 
15 Bs Groats 1 ſhilling 


PROOF. 
In 113460 pence, how many groats, fillings, | 


pounds ? | 
Divide by 4)113460 Pence 
5 3) 2836; Obo 
„ 5) s Millings 
„ 


40 over, wiz. 75 filings, 
as above, 


Note b To bring pounds i into pence atone operation, 
multiply by 240, becauſe 240 pence make 1 pound. 


To ** nds into farthings {at one operation, 
— PR farthings in 4 pound, On the 2 


Naw 


- _=_ of Rapverron. 
2 „ Side 
1 ads oily 2h 


AVOIRDUPOISE. WEIGHT. 
fl. 7. In 1. C. 8 1 1b;, how many. Caur. 
W 


Here „ Linukiply by 4, and take in 


—_— 


| the odd 3 quarters; then I multiply 
„ 3 big 2 
$73. ; 
143 
2003 li. Au. 
PROOF: 
2003 pounds weight, of 
— and hundred weight? many — 
28)2003(71 grs. | 1 
_ of - 
B 43 17 - 3 15 25 before- 
FF 6 K 
$ 1 15 . over 
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| ob. 8. In 17 C. 3 r.. 15 I. how many grs. 4s. 


& 95 3. . 
"39 «$3 = Ig 
£4. Note, The following method is very 
— in . many — 1 to reduce hun- 
. 271. cred weights into pounds, being both 
ee E cow 
$73 - der one another in the following man. 
143 
2003 3. 
18 | 
12018 | 
— Y a 99, 3 21. Is. : 


2003 . 


PROOF. 
; 1n.32048 ounces, how many lbs, gr. and Cr. 


Divide this back again | * 28 d 4, and you. 
wi have 17G 5.9961. * 


7 R O v 


| and have a regard to the remainder, you'll find it 5 . 
| utllerand what has Been 


Of Rudvcrion. 


ä 
TROY. WII SHT. 
In 5 b. 2 . 14 du. of filver, how 
many 6. dur, and gr » ” 
. | 8. Ty 
n yh "KN aun 8 


% 
20 . tm by 20 un take In 14 dw. | 
: EL 1234 tots. 
24 27. I ut. by 24 


| 16 
EH 


50 Grains 40. 


PROOF. 
Divide back by the fame Sguves, 24, 20, and 12, 


2 . 34 . Do now 
ſhewn you ? | 

Tyro. I do very well; ; und I en fee that Nada 
aſcending is only the proof to the other, and that they 
prove one another in every reſpect. 

Phils. If you are perfect in what I have ſhewn you, 
there is no occaſion to run through all the weights and 
meaſures, for are done after the ſame manner. 

Tyro, I know it, Sir; but every example is a freſh. 
encouragement. 

Fu. True; and I am as ready to give them. 


DRY- 


Of Rü ,,e on. 223 
DRY-MEASURE, 
_— 


3 
40 buſhels 1 load, male. & _foundrake inthe 35 huh 


E 
e x buſhel 


2300 Pecks Aol. 
PROOF. 
| In 2300 pecks how many n. 
| 300 4 ul on uokient divide 
ee 4 loads, 1; 


MASS 
LIQUID- MEASURE. 


_” r hoghends of wine how 8 
gallons and pints? =P | n 


36 
72 


756 Gallons 
* 8 Hinte 1 aon 


6og8 4% 


by 4 Een TI OPER 


PRO OF 


of Repucrron.. 
'PROO F. 


Nenn gallons and hogſhe 
Divide tis back gain b 8, and 7 —1 ? 
— hrngm's * 425 


BEE R-M RAS UR R. 


e 12. In a 18 butts of beer how many hogſheads 


18 Butts 


2 Hogſheads 1 butt 


: "6 Hhds. 
5 54 Galen 1 hogſhead of beer: 


— —— 


I 
188“ 


5 1944 Gallons 4. 
"PROOF. 


m 19 * how many hogſheads and 
Ger : 95 


CLOTH-MEASURE. 


11 * 13. In 26 how þ 
18 2852.87 yards, 3 quarters, many. 


ht {awd 
3 
22 4 quarters 1-yard, and ak nh 3 ow 


107-grs.' 
by 4 nails 1 gr. 


48 Nails. 


RO OR. 
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PROOF. 


In 428 nails, how rters and yards? 
Divide 418 by 4. and then then by 4 again. Aal. 26 


3 rs. 


Note, This, and the two followin queſtions, are of 
great ſervice in the Rar of Three dire; where it is 
often required to reduce yards and, ells *— 
and the 3 


Reſt. 14. In 26 elle f. xn. 3 quarters, how many 
quarters and nails ? 


PRO O F. 
. how many quarters and ells Z kþ 1 


Dive $33 by ** * 
4, 3 dr 


- Queſt. 15, In 26 els ui: quarters, how many 
quarters and nails ? f 
r * 
E. 22. 1 ell Fils, tke io v. | 
"to 
by "=> 1 qr, 
320 Nails, 47 


Eng- 


PRQOE, 


PROOF. 
In 320 nails, how many quarters, and s Pian 
Piat 320 by 4, und dy 3, you'll dere 16 ls K. 


wk, 296: | 
| . 18. In'g27 mile, how many yards, fort, 
 B and cher? ON 9 * 


g27 Miles - 
In 1 mile are 2960 Yards 
5 > 
3 
to 
927 
1.531520 Yards 
„eee Feetiryard. 
— | 


| 4894560 Feet, 
e 


, 95 | . 18 Inches 8 
5 PRO OF. 

m 373% 10 fhthis, bo mamy Feet, yards, and 

Divide back by the ſame figures, you'll have at laſt 

K Note, mall give'you a filler exatople In this rule, 

when we come to Compound Reduction, there being Di- 

in required when you are to bring rods into yards. 


LAND- 


'Of Nrpotribx. 
LAND-MEASURE. 
BY, 17. In wg ares, yy wo aud poles 


, w : 


SQUARE. MEASURE. | 
| vs. Mm 7 feet, h 
Dip. —— 144 on many 


Huare fer, 1 
Spee yard; Feet 


| FFA 
9 ſquare feet 1 yard, 7 9 


144 inches 1 foot . Wy + | 


16 ſquare qrs, 1 inch 


5353 | | 1882 tors. 
4 * $2 ſquan „ 


/ 
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PROOF. 
quarters, how many ſquare 


MT * 11232 
d, Tot, and yards, 
vide this — bo back by 16, you have 


X _ 144 you 1 and by 


ve 21 
wf Pty 3 28 ſolid inches, make 


a /olid foot; ſo that on a mal ſolid fiat by 1 uh, 
ar ki nr 4 = . ü 


bring inches into ad fs, — by 
728, 
| TIME. 
hours, minutes, and 


Sp. x. oe te may fr bo our Lord and 8a- 


a 4 1 i da 
17 2 - Mes, ind allowing 15, — 


to a year, | | 
Ni. 22 „ ; 
- op” -217- 17-35 


mY 29 100 ſeconds 
* PROOE. 


Of Repuction.. 129 
KERR 
2 55 e E many minutes, hours, 


days an 


1767 years, 217 days, 13 » 35 minutes. 
t Note, According to your tables in tie, 365 
2 6 hours make 2 a by 6 and al youre | 
as is given, you muſt multi m 

them to the hours, F 


ueft. 20. If a lad be 12 old, den many 
wi Beep 10 you 


12 years | 12 years Ee 
* 365 r 6 odd hous in 4 year 


n, e end boa in 13 years | 


10519 2 : 


. * Note, Though I ſet 5 under 12, yet Ima 
con enkr ga ply 


nc 


Divide this by ge 60 nd 365, and you will find - 


1 Of Revyerion. | 


SECTION I. 
Of Courouny REDUCTION. 


MY . ir 14 — mul- 
at ion and dio on, and cannot wit boch. 
25 75 Nut 8 articular uſe? 


It teaches J. to reduce any fort of foreign 
money 3 pounds Sterling, and the contrary; fo that 

it is uſeful in all buſineſs . * as appears yp the 

following table aud examp 


 & flees ALPHABETICAL TABLE of frog 


coins. 
Palue Sterling. What country. 
16 pence Fra 
Gs. Bd, Mov 


3 farthings 
3 halfpence 
3 pence 
1 penny 
30 ſhillings 
16 pence 


9 
0 | 
1 


Ditto — | Portogal 
Ditto — — — 7. 64. 
Ditto — — — 11. 2, : 
A Dina — — — — 11. 10s, 
A Dollar —— — „ 6d. 

on Dollar — — 4 ſhillings 


 ACroſs Dollar — — 42. 24. 
A Specie Dollar — — «5 ſhillings 
A Zealand Dollar — z ſhillings. 


Of Revucrion. 
4 Phil's Dll wg 
1 1 
La s Dells. — 4 22 


.. 


132 Of Ruvucrtion. 


„„ Sterling Country, 
Mill-Ree (is 1000 Rees) - 6s. nearly P 4 
A Moddors, mar eg fig 


3 | Devts. 8 1 N * 

A Port 9 58 - "Note 1. Theſe all i 
Z Fort 4 - 14 . ſomething more than is 
A Moidore 


. Note 3. Scales and weights for this nn. 
| by Mr. Jobs Kirk in d. e nee London 


— I am- to fir, 1 
Halo. yr Poon, tn Namie 
n to do any queſtion relating to tbe 

co mmon 


22 | down in the table; but as 


' 


Of Revvcriov. : 133 
Lebinmon coürſe of buſineſs : but before you begin, I 
would defire you to mind the two following obſerva- 
tions, I % 


Obſervation 1. When one ſum of money, or any 


weight or meaſure, is to be brought into another ſum | 


of a different name or denomination, then always re- 
member, that before bu divide, you make the Diviſer 
and 3 of ho me name. * if the Di- 
vidend be pounds, pehce $, millings, c. your 
Diviſer muſt alſo be of —— 158 | 5 


Obſervation 2. Take notice likewiſe, that your Re-. 
mainder is always of the ſame name as your Dividend 
and Driv;fer, be it what it will. Theſe ddlrvations kept 


in memory will be of great ſervice to you in the Rule 
of Three Ind, and in M co ic 


common rules of arith | 
| x. Queſtions. ix Compou | und Red gi 
In 324 moidores how many pounds ? 


224 moidores 
1 moidore 27 ſhillings 


2268 
648 


Shillings 2[0)8741g ſhillings 
£+ 437-8 ſhillings 


** 


2. A Merchant at Lend delivers to his correſpori- 
dent as much broad-cloth as comes to J. 547 - 14 73 
and he is to receive the ſame in croſs dollars, at 4. 24. 
each. How many muſt he receive? 


* 9 * — p * 28s I" 


2 a _ Os a * 1 4 
3 N * 5 
= » 26 off 
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Rale. Br: 
panes fn 2 


HR 1 +4609 
4-2 = RP 


bag the _ into pence, and divide b the 


_ 10954 ſhillings 
50 : „„ 
Pence in a dollar glo)r31455 Pence 


— 


855 26291 croſs dollars. A»/. 


many cruſadoes, at 6s. 24. each, muſt be 
ei W 14. each? 


Ay. 1148 cruſadoes and 4 ſhillings 


Of. Rxnucraox. 1 
fee Haw many — et gal 36; Y eh, 
£ 1750+ 15 5 - 64;Rerdin TY 


Rale. Bring: theilerlig money into farthi 
| * farthings in 1 = : — 


4. d. £ I750 » I 6 
434 20 1 5 
12 | , _— 
51 | 
4 : — — 
— 86 | 
= +0008 1 pence 


Farthingsin I amis 68074608 198 rix 40l. 425. 
1640 and 156 fartn. 
— Or Js, 34, 
407 
20 
2024 
1845 


1796 
1640 


5 9156 farthings over * 


by 12'39 pence 


3 - z pence. 


E Ae. * The Remainder ] ſee is farthings as well 

| the Dividend; and I ſuppoſe you divide it c 4, and - 

1 Ar it wy] E. and HP Do you not ? 
1 ou ſay right; and all other | 

done after the ſame ner, * 


Sz... Rueſt, 
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„. In 2 6 cruſadoes, at G. 2d; exch, how 
2 at 4. 8d. each ? : 


= 276 cruſadoes 
4 - 8 74 pence in a cruſado. 
| 12 | | no 4. . 
— e 6-2 
6 | _ 43 
Pence in a durat \$6020424(364ducats 2/74 74 " I 
pr 
336 


— fx. 364 ducats, and 
264 en a 
224 37. 44. 


40 pence over 
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„ Bt. 6. . $45 1 % how: dan Preach 
— at 41. 6d. Teach N e 


£ 347 - 156 7 . 
20 | 7 ; 


a $3467 pence 


— R eighths in 1 penny 
433 Cighths o— 


| $607 661842 4% 1642 French 
55 * -— <4 82 : 


2347 © Here I multiply the 
21 | 


5 by 8, the 
— idend and the Divi- 
1823 er an eighth of a pen- 


1732 ny, the inder alſo 
— is ths of a penny; 
916 therefore, [divide it by 
866 3, and it is 10 pence, 
—— and 3 cighths over, 

- go -.. | <7 
61 if 


Note 1, As you do not underſtand fraftions as yet, it 
may not be amiſs to give you a word or two by way of 
information, You ſee a French crown in the above ex- 
ample is valued at 544. 1 eighth, that is, 54 pence, 
and 1 eighth of à penny, which 1 eighth is 5 
fraction; the 1 which ſtands a- top, is called the nume 
rator, and the 8 is the denominator : ſo alſo 4 is read 
3 ſevenths, r is 5 elevenths, and 4 is 3 fifths. Here 
2. 5, and 3 are numerators, and 7, 11, and 5, are the 
denominators. DER Mo or og 


G 3 Note 


= 


Of-Rxpvycrron. 
e rule to work Qions in all ſuc 
caſes a, thus: Magee Ao — — 9 


the Denominator, that is, the lower figure of the fraction, 
and take in the top fore, or Namerator. 


Duet 7. A Merchant ſends. to his correſpondent as 
much corn as corhes'to'/ 1 1575, to receive, the ſame in 


ducatoons, at 6s. 3d. 4 each ; how many <pght. be 40 
receive ? 5 


43. 4. 5 » L 1575 
6-33 20 
— 3 30660 ſhillings 
. ene . 3 
378 fifihs 8 + =: SR into 5ths 


-Dizifer 378018 Adee bees — | 


ooo 


251 8. In 4 1000 W 7 pence halſpennies 
L 1000 5 


- Fatthingy in 7 f are zol geoοο, 310)g6000(0 
| 32000 4 3200 4. 


_ Queſt, 


07 Rader fr. 129 
In 100 Portugal at 46 fhillin, FO 
te 2 ag been 185 * 
| Piece 36 ſillings 


— — 


2 929 itings 


. : 
bs crowns t pound 
2 half crowns 


; "or. divide al as ma- 
of gra eg 


tion; and laſh, divide the ſum to be paid 
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In 432 — how many ſhillin 1 
crowns an, and farthings ? 


Shillngs. in 1 crown 1 511664 fillings 


Crowns | 2 233 over, or 12 penn 
Groats in 1 crown. "is 84 take in 12. groats. 


 Farthings i in 1roat 16 


559872 farthinge 


Tire. I ſee now, Si, the hn woes of the rule ruh; 
but pray how do when. there is a ſum of- 
money to be Rom 10 pieces « of different value, and that 
there ſhall be as many in number of one ſort as of ano- 
ther; that is, an equal number of every ſort ? 9 
Philo, This is very uſeful in many reſpects, and is. 
done by this general rule, wiz. A all the pieces to- 
gether ; then ' the ſum of money to be paid, and 
the ſum of all 8 pieces into · one name or ina- 
by the total 
of all the 1.1 and the 3 is the number of 


Queſt, 


Of REDUCTION. 241 % 


zef. 11. How many ſhillings, 6-pences, 4 pences, 
3 — od 2 „ pence, hall Jens, and Arihings, 5 
of each a like number, will diſcharge a debt of 
£'335 - 8 - 4? An}. 2800 of each. 8 


I ſet down all the pieces one under another, as fol- 
lows: : Ws 


&:; 
4 | | 
i £335 - 8-4 
5 EE | 
1 — 
a i 6708 ſhillings. 
: oh 
Tence 284 | 86500 pence : 
PEI on 83 4 5 
Farthings, 115 , 115)322000(2800- pieces of each 
h | | 230 5 | (fort + 
970 : 
EE 4 
— 8 


Here I bring £ 335 - 8 - 4 into farthings, and dæ 
| vide by 115, the ings in all the pieces, and (he 
= anſwer is ad of each. | 


 OvinnvartiON 1. 


1. hen any pieces of money are to be brought into * 
pounds ferling, you ſhould confider what relation thoſe 
pieces bear to a pound ferl/ng; that is, what part of a 

pound it conſiſts of; by this the work will be 'ren- 
dered much ſhorter, and you will not have occafion to 


;  - Of REpvucTion. : 
reduce the.work into pence : but of this 1 ſhall ſhew 


x 


ou more fully ja. the Rule of Three Dired. 
"Queſt. 12. In C 270 how many nobles, at 6s. 8d. 


270 3 
z nobles, or 3 times 67. 8d. is 1 pound 


810 A. 
To bring nobles into pounds, divide by 3. 


Queſt 13. In £ 270 how many marks, at 135. 4d. 
Here, as 137. 4d. is 2 thirds of a pound, I multiply | 
the pounds by 3, and divide by 2, as follows, | 
270 
3 


2)810 5 W 


405 marks. df. 


Fro. This is much ſhorter than to bring the pounds 
and the zerts into pence, and have to divide beſides. 
Philo. To be ſure it is, and when you want to bring 
marks into pounds, then multiply by 2, and divide by 3; 
for you muſt have leſs pounds than marks, becauſe a 
pound is larger than a mark. And thus, Tyro, by your 
care and obſervation, you may work many ſums 


ſhorter than the common form of rules in general laid 


down; for it is impoſſible (without a large volume in- 
deed, and even not then) to lay down rules and ex- 
amples to make a careleſs learner underſtand: but a 
uigent learner, that is defirous to know, and make 
Mate ſelf perfect, will not only obſerve tile rules | C5 


1 Of 'Revver >TION. 143. | 
him, but will UG try gag ere em of is own, | 
and is not ſatisfied with knowiug things by halves. | 

Sie den mum; A Tana enen err; 
at. Suppoſe «Bil was accepted 
at PH for ( 580, for value received at Amferdam, 
how many Flemiſb pounds ought to be remitted at An- 
fterdam ? 5 pe | 


— -.- 20. 
Diwvi/or 400 pence — 

1 11600 
. 

t am . 


Foo) 1392100 


| Anſ. 348 Fleniſp pounds. 
Do you underſtand ii /; 


Tre, I do; for let the queſtion be what it will, F 
have nothing to do but mk them both of a name, 
and multiply, or divide by as many of the leſs, as make 
one of the greater: then the {quotient (if a diviſion 
fam) will be the anſwer, and the remainder the ſamne 
Rn E775 
- Very well; then. I will ſet you one ſum more 
Ex 0" OD" 


* 
l BS \ 


Queft. 15. A General of an army, /confifting of 000 
men) after a very ſharp engagement loſt 2330 men; but: 
coming off victorious, he, for- their valiant behaviour, 
gave 1000 guineas to be equalty divided among them, 
and the remainder (if any) to-be given to a little errand- 
boy: How much did eath mdf receive : 


Tyre. I proceed thus: P take 2380 men that were- 1 


Joſt; out of 5000, and there remains 2620 that eſcaped. 
Then I reduce 1000 guineas into farthings, and ay 


144. Of Rnvucrion. 
it 1008000, and dividing this by the number of men. 


that eſca wiz. 2620, I find the quotient 384 far. 
things, Er juſt 8 Gillings each man, and d ; far-. 
things remaining over, which is 4 ſhillings for little 
errand boy, as appears by the following ork. 
| - 36000 ſoldiers 
2380 killed 
Diver 2620 eſcaped. 
1000 guineas 
Rn | 
_ 210c0 ſhillings. 
5 
| 252000 pence 


4 
26210 — farthings each 


40192 farthings remain 


—— j—äʃ— — 


12048 pence 


4 ſhillings for the Hide ber 


* ' 


Philo, Very well done Indeed. 


Of REDUCTION. 8 1435 
LONG- MEASURE, 


* 16. H y furlongy, 


— Yom it (according to the beſt. — de 
25020 miller... | 


475 758857606 barkey-coms 


*-According to this calculation of — 


the globe, —ů 6— 
page 49» | 5 


7. Note, That | 53-yards- make-1-rod bat becauſe. I a | 
r 

LI, Dy-2 to: | 
tem into yards. ” a | 


— PR 5 | — 
% , 


SE C T I o N III. 
Qyz8710x5 ro exercih REDUCTION. 


L. 56 how many. croxns. 2nd K 420. 
224 crowns, and 2240 ſix- pences. 
2. In $568 pence, how many ſhillings, and guineas? 
42. 714 killings, and 34 $uinens, | 

In C. 12 - 2 ſhillings, hox y groats, three= 
8 and ſix- pences? 470. 725 groats, 968 three · 
— and 484 ſix · pences. 


1. 


22 1 


| In 750 1 how many moidores and guineas? 
4s . ores, and 15 dale and 714 guineas, 
lings over. 


iS In 500 ports, at 36 ; Nittings e each, how many pounds, 
crowns, crowns, and groats? A. L. goo, 
7200 half crowns, 3600 crowns, and 54,900 groats, 


6. In J. o how ma pieces, at 74.5, and pieces 
e each? 4. pieces, at 7d. 4. And 
1333 pieces, at 7: 6. erke, and g f a pst, ar 28. 6. 
7. A merchant at Holland draws à till upon his 
correſpondent in Landen, for 2500 ducatoons, at 6s, 
28. I bach, how many” . S:erliig ought he 
er e Auf. mes. 


"Bob Bae» Aa tes bets of « penny, bes in 

page 138) and multiply the number of ducatoons by 

them; then tans a pound * alſo into ffths (wiz. 
1200 


: Of RevucrION. 


| 8, A rich Neb/eman has 5 villages, in every village 
3 Rrooes, ; it in every 
ou 


3 2 bureaus, in every 
12 drawers, in -hags, every 

__ 150 guineas ; ch he ho is .poig wo hang 
£: 35 -  - 5s Gilling Joes, how many mile * 
.M anche nn l 

ae , and voor Taft tn by xe nat i 1 

win fn an guinegs — EN ef e's 


ings in a L. 3 12 piece, y 


- as which is A Pers. at vs 35 EE 


And th 8 
Ee Wh raw _ 


WM No dr auen el? MA: 8 
= 


w” their dhſiers 


will now x 
ful and 
the Rub 
* 


raſe in ll Wem 
2 — , commonly 8 


DIA 


73 Rus of TunzE vg. 
DIALOGUE VI. 
SECTION I. 
. ul, Rule of three ditect, commonly called he e 


 Gorpen Rule. 
_ AT 66. you-mean by the Rik of tee 


' Phile. The Rule of three is the rule of propertion ; - 
becauſe it ſhews what relation or proportion one num 
ber bears to another.. 
De. What is giren,. and what is required in the 
F 
numbers are to a fourth, . 
which is the anſwer. a 
Dre. How is this four:&+ number found? 
Phil. By this one general rule. Multiply the ſecond ; 
_— r . 
ro. How proportion o 4 numbers 
ſand, or what relation 8 other? 
Phils, As the to the ſecand number, ſo is the 
third to the foart "amber 2 if you aa _ | 
Fourth number, or an/wer 4x 
"be the ſame as. the 2hird, - — * bat 
more of this by and by. 

Tyre. l work the Reloof thiis dra 7 
Philo, By the following rule, which you ought ſo;- 
far. to get by heart, as to underſtand it without book. 


. 


40. 


De Ruis of Tarts direct. 14% 


A Gemrcal RULE. p 


1. When any I are given, place them one 
after the other, in order, as ſtand, and this is 
called ſtating the queſtion. 
This being dons, Taultiply the /econd by the third, and 
— by 22 and you have the /or;b * 
aniwer, 
Let the three numbers be 4, 8, and 12, 


1 18 2 12 to number, vin 
5 iQ 4 aber, ai. 34. : 24, thus 


— read, 4% , fois 13.6 
- * 
240, 
' Mere you fas the rarth number or anſwer, is 34. 
- Now: tow, it — a 9 but - 


nn bear to each other, 


Onenzrarion. = : 


1 1 the /econd, o is the third tothe 
ITE; nnd Se 
24 


Ein N bl. half of 


| OnernvariON 2. 


9 tothe Pr gn, 
ele 
number; and 

— than 8, the 
equal to to the Forth divided by 
you 2 


10 The Ruin of Turns dire, 


good, take the numbers which way you vil, as by 
following eb/erwations. 


"QuizzramIOn 3. 50 ö 


3 number is equal eee of the fone 
— third, divided by the gant 3 that 
Onntvarion 4. 


24 is equal to 4. 
8 of the 
71 that 12 ee 


PEO: Ae * 


The hre is equal to the product of the ff 


fo divided by the fend; that is, peer! ws 


ors | 
„e 16. 4 
wd . — 


bird, divided he divi 
ual to 24.” wy caſtes * ep \ 


as 


— 
Philo, No doubt of that ; Ill try an 
will find they will anſwer to the fo Ca 4 3, — 


regoing o&/ervations, 
This =_ to: ſhow you,” Tyra, the nature of pro- 


g to numbers, without any particular 


* 


+ but as for working r ire, when 
-the numbers ace called n che names f ound, 2 
ect o practice, and ma ſoon be ones: the | 
ms: yard — en * 


e, ea,, „or the Aikes-that indeed is. t 
© big auger i of thisin wy Young algebraiffs companion 
SEC- 


Tb Roue of Tries direct. 151 
e 
Containing one ofoll and areefery dries for the beter 
- performing this rule, 
Tyre.) Vorn already yold;me, that there. 270 al- 
three num given e 


297 — Th: arder am &:to;plige:tdem, when, 
oy different — tion. "That js, Jew 


T to 7 the que 
IT 4 wind the, — — 


and 1 75 ne 7 

X late 1 "ul OF; 

. FR Yr 1 . 1 7 
dem you . — the # and. third um- 
r Ahern AIST — 


* 1 * £ » : 25 p &" 7 EE . '# 
WW LESS © 4 PE ” 17 3 # AN "T8 13 * * 23 8 5 17 * * 122 . 


LA * 


SE C10 N . 
1 DuzerIOns A fate.g and a 4 Nn, in jbe Rule 


\ LW} AYS 8 - that when 3 Ariete 

are gien, u of br numbers Always ate 
of ons and th fie name and denomination, diz, ei- 
he r 22 N or meaſure, which π numbers out 


our and your third number; 
28 2 other in 5 1 be . 


in the middle, 
which middle number will 2 


of the ſame name 
as the anſwer. Thus if the 2 number be 


eres be, or meaſure ; fo alſo will „ 


E , 
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2, If at any time the firfl als or the third, be: 
of a higher or grerter denomination than the other, 
then make them both of one denomination oy bor 4 — 


the third number ells, reduce Ir. . — 


12 4 Aut the ells & ; ſo 
FIT — 2 . 2 and the bird 9 and 
; 2 


—4 — Cauti. and 4 into the /3;, that 
De.) * Mew the Aha 2 — 
Pence, 17 5 quarters, &e. 


| your i number be a compound quantity, 
1 2 as ponds face and pence. or — 771. ad 
3. into pence, 


1201 Le en a 


dy od foros 
4227 1 be of one 


muſt be your f and 2 Now, it is 
eaſy to know Which af thoſe rw muſt be your 
number: for whenever à queſtion is aſked, or w 
ſoever number follows the queſtion, bar is your 
number. Thus, what coft 24 yards? or how mu 
does 961. coſt? Here 24, or 96, will be your 
number; and fo for any other qu 1 
dy the two firſt eximples, as 


He 


5 
Q 


1 


2 


71 


— 
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N. i. . i 


— 22 7: 24. 56. For 3 
7 multiply | times 56 is or | and 


— 


Divide by 3) 168 168 


2 no) 516 516 ſhiltags 
zl, 167. 47. 


a. If $ells coſt 11 vali what coſt g6 


E 41. 
II —.— 


01555 | 
2p) 1312 1312, 
of = . * 


r Nete, Here you ſee that the anti b aſked, 
what coſt 24 yards, or what coſt 96 ells; therefore, 
may be ſure theſe are to be your third number. 

your f-/+ is plainly known by being of the ſame name; 
= your middle, or./econd 4 — muſt be known of 
courſe, which will always be fame name al the an- 


Rule. Having ſtated the queſtion, 1 multipl 
Second by my third number, or * third by 2 

and divide by the fit. and the anſwer i . 6 ſnillings, 
which is 6 3 then I 


divide 


14 F, Ruts of Tuns dreh. 


divide thoſe ſhillings by 20, and have the anſwer. The 


ſecond queſtien-is done the ſame... 
Tyre. I ſee the nature of it plainly ; but there is a 
way to prove ſums im the Rule of three, by ſtating them 
is-there not? 
Phi. Les; and: a very good method it is to confirm 
in the truth of what you have done; for the queſ- 
Bo vid ben be turd quce the reverſe ay. | 


i Firſt proef, or wtiations. 


IF 24 yards coſt 56 fillings, what coſt 3 yards? 
| Yar fill, yards 


mmxally follow 


The RuLs of Tunzn d. 153 
Second Prof, or variation. 


hl fillings buy 3 yards, how many.can T have b 


5 ere L End 2 numbers out of-the J are money, and 
the Oo. queſtion 1 is 55 

ngs ; therefore, —_— my third number; 
which s thus ſtated, : 4 


Shill; Yards Shill, 
If * 
| 3 


7168 


| 24 yards, 4. 


Wan be, by minding which txvo of the three 
are of the ſame name, it is no difficult matter to ſtate 
2 

uſe and 


Tyro. 1 underſtand it very well indeed, and heartily | 


5 . der Ut to gre you m more uſeful 
examples, and when any thing occurs that don't 
rightly apprehend, aſk me, or read the over 
again, | | 


7 \ 


n _ * ** 
0 — „ „ , N 8 : 


- ww cvS 
© 


* king tlie ita 
„ . 


„ 


; . | 
oe AER Ir EL a 


2 — —— — —_——_——— — ok 
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eſe. 3 If 3 \ th of tobacco, * any other wih 
cot 2. 94, what cot 5 13 191 


12) 2805 Pence 


; . 


210)2313-9 ; 


atog)0415(5 4 
8415 


o 


| to pence m tipl 12, and 

in 2 e and after ain 5 multiplied ating 
third number 255 by 1 and divided by my fr ff, which 
Is 3s the 3 is the ſame Name ſtill, VIE» bien 


—— COME 


1 common ſum. 9 


DS 2 Note, Becauſe the 


| The RuLs of Turns Direct. 157 
which I divide 2, to'bring into ſhillin „and by 
RR as above; and thus for 


. 4- If an ounce of tohaces en 5 ni, 
what colt c. 3 fa A 1 5 


. OZ, farth. . gre. .. 


number is ounces, 
g the third num- 


Th 


an unit (or 
333 not divide by 
E r N * 
tiplies nor divides: ! 
therefore only divide 
the farthings 4. 12, 
and 20, and the queſ- 
tion is done. See the 
Froef the next queſ- 
uon. 


Deer. 


1758 


„27 8 4, what 
| | 5. 4. 
If ee $-p— 


548 
tt 

65380 
3 


tze third ſm 


The Rore of Tunzz Direa. 


| Que 8. Tf 2c. 3 rr. 21 1b, (or 5264 ous}. 
colt an ounce ? 


oz, Take notice that 


whenever r 

number is Re 4 ih 
15 in 
this example) that you 
always reduce the mid- 
ale, or ſecond number, 
to its loweſt denomi- 


„ Rove of TIA DV. 15% 


e, 6. Bought a filver cup and tankard, which 
weighed 3 16. 1 oz. troy, and coſt me L. $ - 18 - 233 
what did they lie me in per ounce? 

Here, as the queſtion is, What did they coft per ounce? 
| You muſt know your anſwer is to be in money : ſo alſo 
muſt your ſecond number be, and the other two num- 


| H 3 818 "WE ay; 


| 120% IIb. tre 20 
47 en 2 


AJ 8554088 farthings: 45. 
2 O18, Ering 
3 12) 48-2 5 
94 3594. N per ox. An/, 
BY. 
o 895 
H 2 


160 The Ruiz of Tunzz Dinrer. 
- Qweſt, 7. A gentleman has an eſtate which brings 


him in clear C. 2000 a year, and the s he is at, 
one day with — houſe-keeping, and other 


a oa 


expences, is C. 5 15s. I demand 


' 210)419715 thillings 
Yearly expences C. 2048 - 15 


He loſes yearxßwaaæ L. 48 15 Auf. 
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Alt. 8. A farmer agreed 


with his ſervant to threſh 


all the corn he had, and the ſervant was to receive a 


guinea for every 7 quarters: now, he threſhed in all 


15 loads, 1 quarter, and has received of his maſter, _ 
at different times, by caſh and goods, 9 guineas; I 
demand how the reckoning ſtands between them, Dy 


Rule. Firſt, ſee what 15 loads 1 quarter comes to, 


at a guinea, or 21 ſhillings, per quarter, and then ſub- 


tract 9 guineas out of it, 


gr. . had: gr. 
A 


8 . 1 load 
| 76 *. 
1 
I" 
2 
701596 
210) 2218 ſhillings 
L. 18 A/ 
Servant's wages for threſhing — 1. 118 
He received 9 guineas, viz. — 9.9 
Due to the ſervant — 4. 1-19 47% 
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Aue. 9. = CO ſends to his © | 
in at of wheat, and —_ at 
— 44 625 ir load, and he has received by ſeveral 

| tances C. 10,000 3 * 
* 
: Lat 0 £ % d. . 
Ii „ 
1 8 WD a, cs 
2 Wheat (16, 
5 grs. 167 Recei — ta 
- IS . 
— Due to him £6,750 
2010 pence On 
10000 
Firſt number 5)20100000 
12) 4020000 pence 
210)33500Þ ſhillings 


£16750 4 


The 3 Tung Dire? 163 
it 10. 3 hops, —q 


* C. gre, 0b, 
No 2 
12 


4—=1-3-15 

5 823 140 

C. 1 fo 
112 20 


Firſt number 11 Spo tſhillingsdivided 
1008 dy 20, is 46-17. 
— Sothat the anſwer 


9 2227 is C. 46 11-101 


nM 176(10 Pence 
- £13 


"50 Remainder 
3 Farthings 
H 4 K. ** Noth. 
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»- Note, I reduce the firſt and third into lbs. and the 


ſecond into * and the quotient is ſhillin =: op 2 
' the remainder 98 I N 12, and di 2 
fame diviſor, (viz. 112) and it gives 10 pence in 
quotient ; and the next remainder I multiply by 4, = 
it gives 2 farthings. 
dee a ſhorter way than either this, or page 
121, to bring ewts, grs. and 158. into. 152. wiz. in ex- 
ample 1, in tare and tret. 


Q. 10. There is a ſhip worth Lf. 2000, of which 
I have the r parts, I demand what my ſhare is worth? 

Firſt, according to the common order of the * of 
three, I ſay, g 


Parts Fats 


| r 4 
W pounds 
128 „ ˙ 
5 
95 
240 45 Le 497—10% 
22s 
16 remainder 
20 ſhillings in a C. 
32)320(10 ſhillings 
. _= 


Note, 
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- *. Note, I multiply the remainder 16 by 20, and divide 
by the ſame diviſor 32, and the quotient is ſhillin 
ad any thing remained I ſhould now have multiplied 
it by 12, and divided by 32, and the quotient would 
Note, It often happens, that dividing by the parts is 
both ſhorter and eaſier than dividing by the whole: 
nothing but practice and obſervation can make a man 
maſter of this; ſor ten thouſand rules without theſe 
are of very little account. 1 85 


OBSERVATION. 
_ Here, according to the nature of queſtions of mu- 


tiplication, or divifion of money, I perform the above 
Pari: 55...» Mart 
$ times 4 is 32, by 8)14000 
8 8 


Arſe. £437 - 10 


Here I Gvide-by 8, and by 4; when I divide b 
I find 2 remain, which e then I a5 dt: 


2 of C2 is 10 ſhillings. And now you may | 


beauty of aultiplication and divifion of money, 

if you 888 2 = n 

T3ro. I humbly thank „Sir, and ſee there is 

nothing like knowing the former rules perfectly. | 

_ Philo. As I faid before, many queſtions may be 
performed by * and diviſon of money, 
1 3 if 
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ef. 11. . 1 a 


what is 5 . 


of 12.71 
63 1472 ſhillings - 
12 
17671 pence 


63)353430(5610 fring 

ET Ch 
1 384 | 4)5610 | 
_ 12)1402-E 
63 2001 15-10 


0 Aal. 3-16-10 


7% Nor of TU NN. 67 | 


a. 44 @. 
i 53—74 12.2 — 3 


63 is 9 times 7)368 - 3-1E 
99082 11 104 
| | 5-16-1604 Ar | 
gffere you e tine the trend way bas but about half I 
_— plainly ; and I think I am able 
he Is — ich 


t one fating. 
lil. Then ve vit Feoceed , 4. 


tits: ; 1 WES "5 0 — ts 


5 


SECTION IV. 


Containing ſame alem died, in re ee, Neue. 
end ſuch as Ow more thaw one ſiating. 


Tyre 


OW am I to manage when the , and 

third numbers are not of one name, or- 
4 

Phils. Bring them into one denomination (acrording” 

do direction 2, ſeficn 1.) and proceed by multiplying- 
= by the third, and divide by your firft, as 


Rift 


© 4 4 * 2 OY I n 0 K = 
——_ — — 5 
* # 
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22. 12. If 3 yards coſt 8. 34. what coſt g6 en. 
Eng 


12047520 
12) 3960 pence 
wha 
£16- 10, Hal. 


der is and 
1 29 


FirÞ 
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i If e l 2 5 1 10s, what 


Secend Variation, or Proof. 


Deb. 14. If I buy 3 yards of holland for 5 34. 
: e Exgliſb may I have for Z. 16— 10. w 


x Here, becauſe the anſiver is to be in meaſure, 
therefore meaſure muſt be my ſecond number, thus: 


"40 d. Yards. F of * 


If 8 - 3.—3 16-10 
12 — 

— 5 ; CY | ' 
m_—_ ſhillings 


1983 Yards. 
"1M 1. 1 yard 
CT . 1 ell 5)480 qr 


Here you ſee I do uot bring the foend number, 
into quarters, as I did in the other two 
queſtions ; for it is better to work with it as it is; be- 
cauſe it ſaves a great figures, and the anſwer 
8 120 e into ells very eaſily, 
multiplyin ividing >. and if you 
eonſider all 2 1 SY 1 L 


3 der al ree different ways of working this 
| queſtion, it will be of great ſervice to you. Luc: 


3 . tell Fl. 


73 
; 


39% 450 pence 


5 L. 7615 · 4 4 

75 I am obliged to you; . 5 
15H try at one. en nenen 
4% with all my heart; I like to ſee -you in this 


* 
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. 16. 3 
and each piece 40 "and giv 
every 6 yards one with another ; what do 


t 


is 117. 84. for 1 
| ons 
boon RE. 
2880 at yard, is { 2880; 
If „ hr Fl a 84. what will Z 28 
you will have * as before, 


: 
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| Que. 17. How many dozen of candles, at cs. 34. 
per dozen, ma I have in exchange for 3 pieces f Iriſh 
each long 20 ells, at 3s. gd. per var ?? 


Here is two ſtatings in this queſtion; firſt, ſee what 


the /rifþ comes to, and as the queſtion aſks, how ma 
dozen of candles, therefore 1 dozen muſt be the mida 
Firſt, 4 pieces, each 20 ells, is 60 ells in all. 
Yard 4. FA : Elk. 4. d. Dozen C. 4. PA | | 
If 1—3 - g—60, If 5-3 be 1-14-13 
. 1 bo - 


RR 300 63 281 
4113500 63)3375(s3 dozen 
: 1 3 
12) 3375 pence — 
hs 288 
_ 210) 2811-3 8 189 
£ 14 - 1 -3 Trißb coſt : 36 5 
1 in 1 doz. 
63)432(6 candles 
8 
54 


As ſuer 53 dozen and 6, that is, 53 dozen and a half 
The remainder 54, and all other remainders are placed 
fraction- wiſe over the diwi/or, thus, 34. So that the 
true anſwer is 53 dozen and 6 candles, and 54 ſixty- 
three parts of another candle, or $, which wants but 
| of another whole one. 


Hero. 


# " 
2 A a 8 : 


* 
? 
t 
' 
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7 Zz . 
Philo. You will ſee better when you come 
 Fradtions; for $5 is the ſame as 34. "For divi ae 
mater 54 by 9, and it is 6 „ 
divide 63 the Denominator alſo by g, and it is 7, But 
the 2 without the fraction is near enough, and 
you muſt not mind theſe curioſities at preſent, 


Left. 18. A Woollen-D bought a certain quan · 
tity of ſerge and broad-cloth for C. 500: the quan- 
tity of broad-cloth he bought was 500 yards, at 125. 6d. 

per yard, Now he bought * as many yards of 
ſep as he did browd-cloth. demand how mich each f 
and what the ſerge coſt per yard ? 

F irſt, I find what the broad cloth comes to. 


8 Tard. 4. PA Yards. 4. 
If 1=—12 -  6—500 Both of them coft 00 - 


12 Broad-cloth colt - 312 


150 | The ferge coft 187 - 160 


10 312» 10% 
77 coſt) the 
Now the 
of ferge 


1500 
times 500} of ſerge. "Then find) much 
* 


colt er yard, Ip, 
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Yards, C. . Yard, 
If 1500 coſt 187 « 10-1 
3750 
* 


| Firſt number 1 e ente pence, or 27, 64. 4 
. 3 the ſerge coſt per yard, 


Ty 0. Sir, 1 am highly obliged to ou; and I 
2 that it is a T 2 ering the LY 
of the queſtion, and. two ſtatings are as eaſy done as 

one. But pray, if I may be ſo free, is not Intereſt 

caſt up, or done by the Rule of Three | 

Philo, There is a ſhorter way of doing it, but it 

may be 2 — eaſily; as alſo, exchange, loſs, and 

gain, e „and many ſuch like rules, 

| — r thoſe different names, are all but 

the- d of Propertion : however, to ſatisfy you, I 

will give 9 an example or two of each, to * 
you the better to work 


176 The Rule of Tarts Dire?. 'F 
I, An PxAMPLE in INTEREST. 


Queſt. 19. What is the intereſt of C. 360; for three 
years, at / "46 (oe L. 3 - 10s.) Ser cext. * 


Nee, Remember that per cent. ſignifies C. 100 ; fo 
that in other words it is : What comes the intereſt 


2 360 to * 1 £. 34 dana £ 100? 
— 


1 F of 


If 100—3 - 10-—z60 


20 70 
70 1100)252109 


210)2512 ſhillings 


£ 12=12 for 1 year A. 
Ko 3 years multiply 


£37- 16 for 3 years. 4 


And afer this manner any ln. at any rate per cent, 
may be done, 


Note, When there are odd HEY you muſt allow i in 
thus : Suppoſe it had been ſix months more, 

you. ſee one year, or twelve months, is C. 12- 12s. 
therefore, ſix months is half of it, vix. £ 6 - 65 and 
3 3. - 35, more, 


Duefh, 


he RULE of Taz Diree. 177 


19. 4 erfon left his niece £ o, to be id 
„Dees. — to proper 2 — 
it at 4 per cent. Now it lay in the Executor's hands 219 
days, what had he got to receive principal and intereſt 


Firſt int, 1 find the intereſt for one ear. 


. 4. Day l. D 
if 16 ——G If 365 be 26—arg 


4 
£5560 1314 
which is 6 I 
22 277 _— 2 84 
er is £ 26 for one ger 
b 
Principal — FL 65 . 219 
d e ef "mp | | bo 
a She has £ 665 - 12 to receive. 14380(12 ſil 
„ 
730 
730 


2. An 


: * 
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2. 4 BxavcyLs i dartering, or exchangiog, 4 


Due. 47. Two merchants 4 and Þ barter, or . 
1 * 2 another in ou A has fugar, 2 
Ils at , ready money ; 
barter he al fave £ 4-13-4 3 has wine at 
| 13 per 2 how the queſtion is how much B 
£ * to advance his wine in harter, to equal the 
advance of 41 ſugar, | 
Firſt, Sugar "405 6 bow 
For ready Money +: „ 


£ + 11 - 4 advance 
Then, If 4 advance 13 - IK 
12 | 


* 
1 
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3. Rranrrzs is profit and loſs, or loſs and gain. 
Oueft. 22. Bought 1 of wine for 100 is 
i. one of which. | 1 ran aut Log nes — 
remainder I fold at the rate of 3 half crowns per 
gallon ; what was my gain or loſs? 


Firſt, 1 pipe is 126 gallons. Gal. 7, 4. Gall, 
3 II 3 


, * 23 leaked out go 12)31950 
2355 gallons left . 210) 2662-6 


—ů — 


Sold for £ 133-2-6 | 


Made of the whole (C 143-2-6 
Coſt 100 guinens, wiz. io5- - 


Gain — — {238-2-6 Aw. 


Queſt 


180 
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What is gained per that is, what is 
222 3 when 1 ſhilling brings in 
74 


7 ENG Sata 


4 2 


| 12 


12)264000 


4(22000 


1205800 


— 


230) 9) 4518-4 
| Gained ul £22-18-4 


1 "EF" TY 5 N GOT” * 2 


tha FP . A 0 e 8 i REY ow _— — ho 
r N 8. * » 
Wh” an na l 
TMs T * 
I * * "i 5 


_ 
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20 3 
44S. - 23 


Qu 8 Gentleman that ſaw very plainly he 
could not live upon the common intereſt of his money, 
ſet up as common Brewer, and laid out £ 1000 for that 
purpoſe, in fitting up an office, and boying utenſils; 
_ and hops, malt, exciſe, wages, and other charges at 
the year's end to £4000 more; in which 


mand what he gained in all, and how much he gained 
8 Firſt, beer amounted — 455875 


time he ſold as much beer as came to £ 6975. I de- 
8 


Gained —_— Fe 1875 
I $000 gain 1875——100 


'Y *51000) 1871500 : 


{ 37—2500 remains 
= 


3 looo) q olooo 
. He gained in all 
£ 1875, which is J 37-10s, 10 ſhillings 
Per cent. 8 


* Note, I cut off three cyphers in the iir, and 3 
figures in the dividend to anſwer them; then I divide 
as by 5, and it is 37, and 2 over, which, I place 
before the g; oo that I cut off, makes 2500 remain, which 
I multiply by 2o, and cut off 3 cyphers, 'and divide by 
5 only, gives 10 ſhillings. | 


1 ES 4 


i82 The RuLe of Tunzz Dizzer. 


4+ ae in company called Fellowſhip, 


| Queſt. 25. Two tradeſinen or merchants, A and B, 
enter into ip, and S ock. 

A put in 1750, and & put in I and n 
the firſt year of trading 2 wr arg Ar 


1 each, aconing is de fun cach advanced 


Rule, In all queſtion 
Add together what every 
and then ſay, as the 


; fo is what I 
Vi gain or . pr pray por 
2 your frf# number; the gain _ = ond 
n and w t every man ſeparate in your 
ehird number; and the different 2 * 
* 


73. url. 


'Aputin — — £0 
put in | my 0 1 


Whole lock F500 
If 2800 gain 8001750 Le flock 
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Servzally, If 2800 gain . 


2 B's | 
"F-;- gain. 

| vo 

A N 


b — — % prodf 


vr Note, If the or loſs be pounds, ſhillings 
and pence, D and your anſwer 
will be of the ſame name ; and there be remains, add 
. hey will be always equal to the 
i the work te Tight, and you m carry one 
to the next denomination when it happens f. — 


weft. 26, A broke, in debt for L 1 
3 gives up all his effects to his creditors, en 
amounted to C. _ how much then muſt cach 
creditor receive in the pound? 


Nite, Had each perſon's debt been ſpecified, there 
„ OY Gturent Cathngs, but in this 
- 4 : : ; 

if 1590 be 661 11 : 15 
2 


13230 


8 * Pound, 4. 


12 PROOF, 


8 We Rus of Tunzx Dire#. 
hows: 7-7 
"> hits £ 1290) 12 


20)132310 | 


£ 661 - 10 effects 


Now, ſup e for example's ke fas a of the 
creditor's =_ E 3 was ( 58, 3. «nt he 
receive? Sa I 7 llags v t w 8 
be, ee mii Con bis part 5 and fo 
for the others, be they more or leſs. 


T; . T am extremely obliged to you, for your 
1 to me in this manner. 
| Philo. I have no other aim but your ad ; 
nor ſhould I have been ſo long and , butt 
| your knowledge. i in this — is the foundation of all 
the higher rules, and even of the mathematics itſelf, 


| thouſands of examples more, tis true, might be given 


you; but as they depend upon what you have ſeen, and 
your conſtant practice, I ſhall give you but one more, 
which in ſome meaſure varies from former ones. 
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Ow. 27. Kata 
Ss. AF Tanke of four 
him 2 


bought of a clothier, 
ts of cloth, which coſt 
367 = 10+, Some coſt 187. 6d. ſome 145. 34. 
| ſome 112, 6d. and ſome 47. gd. per yard : how many 
yards of each had he? EET 
Rale, The method of working all ſums of this fort 
is this: add all the different prices together into one 
ſum, which is the f number; then 1 yard, or 1 06. 
Oe. will be your „c, number, and the whole ſum 
laid out your third number. Mt 


Firſt, I add all the different prices thus: 18 - 6 


7. 1 2 L. 7. 2.8 5 a 5 
If 2 BB Re. =" 20 


20 © 
49 ſhillings 49)7350(150 yards of each, 4% 
þ 1 
245. 


Bre. I perceive the nature of it plainſy % 
Philo, Indeed, 7 1 5 underſtand theſe ex» | 
amples, you are able to ſolve any common queſtion * 
rela 1 to buſineſs, 2 | | 
N. B. My intent, Tyro, was to have given you here 
a notion of zimber-meaſure, and how to guage a com- 
mon caſk, cooler, or PRs of malt, &c. or to meaſure 

: 3 a 


knowledge o 


drons, 12 buſhels, 
| they lie me in per buſhel? A4. 104. 
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any regular piece of ground; it being not only di- 
verting, but "Iſo uſeful. in the country, and very ſa- 
tis factory to parents, when their children have ſome 

4 theſe things. But I ſhall reſerve this for 
a dialogue by itſelf, and only leave * a few queſ- 


tions for practice. 


F 6 to ta; the harner is the Rule of Thee. 


28. The rents of a whole pariſh amount to Z 1750, 


and wards goat Lads 16-3; what is that 
in the pound? Anſ. 4d. 1 


29. A bankrupt is indebted £ 2980 - 10s, but 


au his effects amount but to (931-8 - 13; what 
[} have his creditors in the pound? 22 6. 34. 


o. Bought a lighter of coals, containing 33 chal- 
2 PE NT 


31. Bought of a Goldſmith 4 15. 11 oz. 10 df. of 
yk 5 f. 44. 2 ounce; what does it to? 
A. L15817 

32. is the intereſt of £ 631 « 5.6. for a year, 
at 3 per. cent? Anſ. { 18 - 18 - 

* What 7 £6: ror 
at 22 cent 1 2 - 

34. . What muſt I give for the ; 


parts of a ſhip, 


mar is worth £6 5-58 Af. £119 9 


35- Shipped for Barbadoes 500 N of „ at 
35. 64. SFr baize, at 164. Jr 


ard; and I have received in return 
a — of 2 


2 gt 61. 84. per gallon, and 
« 1:45 . what remains due upon. ey ad 
4 - 12-6, 


| Rabe. See what the Rocking and baize come to, 
20d add them together ; then ſee what the rum and 
indigo both come to, and ſubtrac it from the 6ther, 
you vil nk the anſwer as abr. 


| of 245 - - Gs. to, gh 


feet, that is, multiply the length by the breadth; then 
t 


— 
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36, How many bricks g inches long, and 4 inches 1 


wide, will floor a room 18 feet ſquare; that is, 18 feet 


wide, and 18 feet long ? 
Rule. Firſt, find the content of the room in ſquare 


multiply that prod by 144, will bring it into 1 
inches: this done, multiply the length of the brick 
by the breadth, it is 36 inches, which is your diviſor. 
And the anſwer is 1296 bricks, 2 thirds. 


37. How many 10 inch tiles will floor a malt kiln 
16 feet long, and 14 feet wide. Az. 322 . Rule, | 
Multiply 10 by itſelf, is the contents of one tile in 


ſquare inches; then find the contents in the room in 


inches, and divide by 100, it is 322, and better than a 


half. | 


38. Bought a ton of iron, which coſt C 19 - 105. 


there being in number 32. bars: I deſire to know the 


L 


price of each, and what they weigh one with another. 


Au. 125. 2 d. 4, and each bar weighs 2 grs. 15 16, 


39. There is a ciſtern that bogſheads of | 
hogſhead | 


the g ſtick, 
2 t: I demand the 


1. A 
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. As I was heating on the foreſt grounds, 

Up Herts a hare before my two greyhounds : 
The dogs be light of foot, did fairly run 
Unto her 15 rods, juſt 21, | 
The diſtance that ſhe ſtarted up before 
Was 4 ſcore, 16 rods juſt, and no more: 

Now this I'd have you unto me declare, 
_ How far they ran before hey caught the hare? 
| 1 336 rods. p, > fag, 


5 02 2292 | 2AO Moos 


'D lALO G UE VII. 
| O E C y 4 I ON I. 

The Rurr of Three Iaverſe, or Reciprocal 8 
Tyro. W do you mean by the Rule of Three 


Taverſe? 

Philo, It is often called the Ruls of Three Reverſe; 
that is, it is contrary to the Rule of Three Direct. For, 
as in the Rule of Three Direct, you multiply your ſecond 
number by your third, and divide by your i; here 

you multiply your feeand by your 27 or your firft by 
your ſecond, and divide by your third, and the . 
number is the a. ES 


Nate, Your third and 2 number muſt be of the ſame 
name or denomination, as in the Rule of Three Dirac, 
and the fourth number or anſwer, will be of the ſame 
name as e ſecond number, 


„ 2 
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Qu. 1. How yards of ſhalloon, 3 18. wid. : 
* which in 5 op, ke 4 


A in the Rule 
eite, or demand 


Three Dire, fo here allo, the 1 
upon the third number. | 


n= 
5 firſt number 


N 


a. 6% 9 


- Queſt. 2. Wy ha "_ 
three-penny 4 1b. 20x. what ought it to 
way wins WFAIEEES gs a buſhel? A.. 


2. 11 . 


2 qrs. of cloth, that is, 6 ars. wide, and 
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As. 3. A regiinent of ſoldiers, conſiſting of 1000 
men, are to have new coats, each containing 3 


are to 
be lined with ſhalloon that is yard wide; how much. 
clath will it take for their cloaths, and how much hl 
loon will. line chem.? 4% $250 yards... | 


E Eirf, fee how much iv cir cloaths, thus: 


. coat i 3 Yards 2 fr. 
ET = 


that is I4 .. 
1000 


14900 gre. in all? 


The Rule of TuxER Inverſe, 19 | 


Oueſt, 4. An acre of land contains (according to 
he 40 rods in length, and 4 in breadth, what 
length to make an acre, when the breadth 


t Length Breadth 


15)160(10 rods 


: IF A bs tereſt, 
ee £ — . 


£ 150. 
1 Mont he 8 Menths 
Tf 1 2—=100——— 
| 12 5 
» $)1200 


— 


＋ 150 4. 


nnn eee — — 


a tz AI SY * PE og - — * 
£ * N v "I * N n 
. 
. 
d 


eumſtance of what they do is nothing, let it be eating, 


, * 
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weſt, 6, An army of ſoldiers. confiſting of 800, 


beſiege a town, having with them 7 pr for 3 


months, but as they could not take town in that 
time, the General was willing to make the ſame pro- 
viſions laſt 5 months, allowing each man the ſame 
daily proviſion : The queſtion is, how many men muſt 
there be that the proviſion may laſt them 5 months ? 


- 


Months Men Months Mex 


® If 3——800——5 8000 for 3 months 
"ob 480 for 5 months 
$)2400 23020 diſcharged 
480 nf. | 


The la QuEsT10N varied. 


Note, This queſtion is ſet in words on purpoſe, Tyro, 
to puzzle you; but you muſt obſerve, that in all ſuch _ 
fort of- ſums, the circumſtance of what is done is never 
to be minded: for, ſuppoſe 1 ſhould fay thus: 


If 800 men in 3 months eat 10000 penn loaves * 
how many will ear the ſame in 5 months, at that rate? 
Anſ. 480 men, as before > ſo that the action, or cir- 


drinking, or any other thing. 
Tyre. I underſtand you, Sir, and thank you for this 


| obſcreation z and I think you have given me ſufficient 
examples. 


' Phils. All other queſtions are done after the fe 


manner. -If you are & in the. woo. will cally 
CR e * you y 


3 QuzsTIoNs. 


* 


De DovBLe RuLs of Tazzz Dire. 


QpzsT10ns to exerciſe this RULE, | 


. -. If when wheat is ſold for 
a 7: loaf weighs. 5 Þ 33 — F much 


ought en when it i half a crown a baff 
A. 8 1b. 9 oz. hy 


> B & ans that is 2 feet 
Teer | 
rf. 180 feet, or 6o yards. 
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5 many yards of paper, . wha 
E ns 29: wh 
and 4 yards high? . 


Vr. Theſe are ſufficient, fir, 
- FR Then we will oz vin 


N Seer dire, 


SECTION II. 
© dun Proportion, Tg ts ae Then 


7 HAT is he aan, or the 4 
W 22 


Phik, Pld gre oportion is when 5 numbers are 
to find a ſixth ich ſix numbers, gu gy] ror 


2 * 3 le rule of three direct. 


This is. very t I ima 3 for how am 
110 now how to make the firſt ing. © 


Daria Trion and RuLs.. 
Phils. In every 


regular ſum in the - Double rule of = 
the fel 3 numbers always ſhew the con- 
dition, or ſuppoſition ; and the other two, that is, the two 


"os The DovBLE Rur of TuxkE Dire#. 


Taft, ſhew the demand. The anſwer of the queſtion» 
will always be the ſame as the middle number; and the 
firſt and third muſt be of the ſame name in both ſtatings, 
like as in the jingle rule of three dire. 

Tyro. Cannot theſe queſtions be done at one ſtating ? 

| Phile Yes, by a rule generally. called the rule of 
_ three of 5 numbers, and that with a great deal more 
eaſe, as you ſſall ſee by and by; but we will give an 


QS. If C. 100 in 12 months gain LF. 4 intereſt ;. 
what will L. 175 gain in 9 months. Fa/. L. 5 84. 
Eirſt, if 100 gain 4 what 1785 
| * 25 Flere I find C175 
| | gains £7 in twelve- 
Therefore, 


* DovBLEt RULE ef Tar Dire. 198 
vin begin vin the fcnd, cid, and E numbers, 


| Months . Month 
ku, if 12—be—4—9 4% £3 


Ri: a OT 
Then, If "ThE. Vf OR 
| Fees, See the of iſe quetifen. in the if ex- 


of the next rale inver/e. 


| Oueſt. 2. E into ane mock eve 15001h, of 
beef; how many IB. will ſerve 120-ſeamen 12 weeks d= 
4% zoll. See Ex. E 


A Rur to flat, er le A and- 
| —— or How your ml Tn Jn 
N axfwer. | 


| You knew thore une — tee noghen W WM 
Art; mind — re given what name ü 
_ your anſwer — . 


8 
e 22 : 
under them, leaving 194 —— 2 
which is of the fame name as your our anſwer is-to be in; 
ſo will you ſee both here, and in the next rule, the or- 

der of both theſe dani ray of hows dire and inverſe. 


. 


Take 


| 19h The DovsLs Rus of Taree Died. 


Tikes Sud cuettion, bel 
noe OOO OT as the queſtion 
runs. 5 


If C. r00—12 months 25 


' Second QuesT1ION. © 


If 600 ſeamen——1 week—1500 1b. 
120 feamen—12 weeks 


_ STR oy Lo nm 

place under you — IG order © ſums 
therefore, 1 500 /6, your ſocnd number in the 
— fr your ane wil as be . 


number with a blank place under, which will be the 


The DovzLz Rur of Tuzzz Inverſe. 197 

- SECTION m. 
The Double Rule of Three Inverſe, called alſo Plural Pro- 

F nn 
t | 

* for here be 5 numbers 

=_ to find 8 a ft yet ren u god it etch more 


_ difficult to ſtate — N here than in the * but 
obſerve the following dreQion. F 


5 _ 
— 


1. As in the double rule Aeg, fo allo here are 3 
numbers in the ſuppoſition, and 2 in the demand. 

2. Place the numbers in order, as in the laſt rule, 
wiz. 3 in one row, and 2 in the next, leaving that | 


— 
1 


| 
RULE. {Y 

| 

| 

| 

| 


ſame name of your anſwer, obſerving well where the | 1 
ſuppoſition lies. = 

3. This being done, you ſtate the queſtion with 3 1 4 
numbers firſt, as before; which is wrought . 19 
to the 3 rule of three inverſe, 


er or firſt ſtating be dire2, a 
* are never direck, for never . 


A | Que. 


198 TD Dounts Rutn of Tung Inverſe. 7 
. 1. If £100 in 12 months gain 


Intereſt, what orincipal will incas (viz. 
15 55.) in 9 months? 4% tat} = ( 


® Note, The word 3 — the — * 
out to intereſt. 


e you ſee, there are 3 numbers in the . 
100, 12 months, and £4; and : 2 in the demand, 
5 - 55. and g months, 


| Now obſerve, that one of theſe two in the demand 
muſt be the laſt number in the firſt flating, and the 
other the laſt in — ftating, and one muſt 


| _— . 


-J | Ib 4. Mebs. 
Fir, inverſe. If — — | 


Multiply Crow by 12, and divide by 9, you ts: 


£133% wiz. £133. 67. 8d. W 


nes L reducethe 6- Eke Ie numbers no . 
| the ſecond intopence, and by the rale dire2, I find the 
anſwer 275 the principal required. 


| 2. Or thus: 


| 1 | | 4. Le | | 
1. Direct. If 4—100—;- oy 4 


Ibs. 1 Mibe. 


4 a. If 12-—131 - . An. £175» 
Na 
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Queſe. 2, If 600 ſeamen in 1 week eat 1500 l. of 
=O OO * 1.65 mom ut thet 


Men Wk .. 
Here, If 600——1—1500 
235600 5. 120 men 


Ia Mel l 
Firk, wy Inverſe. If 600—1—120 Ax/. 5 weeks, 
Secondly, Direct. If 1 9 Auſ. 12 week. 


- see the ſecond queſtion of the laſt rule. 


Tyre. I underſtand it a. little, but cannot ſay I am 


perfect in it. 
Philo. It is of no great ſignification at preſent; for 


JO Of WT Or next rule, 


, : — 
Fi - 1 PO , ä 
— — _ — „2 — — . — 
* nd” acl 4 & 


SECTION. IW. 


| | The Rule of Theee ii f fire Numbers, 


the other two preceding rules? 


28 me a rule to work it by; for, I think that 
is 1 tter than the trouble of two ſtatings. 


Philo, It is ſo in general, but not always: however, 


it is eaſier, and better for the learner upon the whole; 
for here, as well as in the two former rules, the dif- 
tic ulty lies to know whether the queſtion be. dire, or 


in- 


HAT difference is there between this and 


Only this, that all qt ns in the double 
: Shay tems inver/e, are laid We © 


7. Bo you faid before, I remember; pleaſe, there 


4 * 

"= * 

— * % * 
, ˙ —ͤ—ñ—F44— ————— . — < 


j 


* 
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inverſe, This being kn the manner of 
queſt vill be enty; nad work as eaſy, 


4 fanding rule to ſtate gpueſtion/. 


. 2 dai he fag rub of tle hd, fo fr, 


s the queſtion; and the an- 
ns will be of the ou name, 


h 2 Having noted which the middle number is, the 


her 4 are eaſily known; for the eus that are in the 
— tion always are the two before the middle num- 


bers; the other — are the demand under the third and 
fourth numbers, 
4 4, Always obſerve, that your firſt number, be of the 


e name as your FP and your ſecond number. the 
fame name as your ff 893 


1. The rule for all ane queſtions is this 


Multiply yo ur f number by your 2 — : di- 
| then m mukiply y our third, fourth, , andf 

and divide their produt by the product the firſt and 
ſecond, and the guotient will be of 74g Secs nt 


_ Middle number, be it what it will, and is the a] .. 


a «4 


De Rule of Taz of foe Numbers, 
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Exaurrz. The firjt queſtion of the two laſt rules 


Duefe. 1. If (100 in 12 months. intereſt, 
what will £175 gain in 9 months. gp fo 55. 


is 85 „„ Mtl.. 
1 10012 — al 
wh 


120 * 1576 


41 C5 — See the firſt example of the laſt rules. 


9 Woof If 600 ſeamen, in 1 week, eat 1500 1b, o 
beef; how many b. will erve 120 ſeamen 12 weeks 


Men Week . B. Mm Wk 
If bod——1—1500——120—13 = 


I <2 OE 
= 6 
6100)21600Po 
3600 lbr, A 


See Ex, 2, in the double rule dire. 


* 8 


bu 
= 3 
E 
=® 3 
5 
= 
* RY 
: A 
4 2 
i 
* BH 
& 
bp 
l = $8 
= 
F 
4 1 
4 
3 3 , 
: 
* 
=” = 
j * 
| * 
q 
„ 
| . 


one another, thus : 


202 The RuLe of Tart of five Numbers, 
Another rule for the mere eaſy eating a queſtion. 


1. Netz, If you obſerve the two foregoing examples, 
are ſtated juſt as the numbers follow one another 
in the words of the queſtion} but it very often happens 
that the numbers in the ſum lie contrary to the order 
be placed in; therefore, you ſhould turn 


they ought to 
the 2 into other words ant it will beeafier. Or, 


2. Set all the numbers down as tifey run in the 


_ yueſtion, writing the names over each; then conſider 


what your anſwer is to be in, and place that down a- 


freſh for the middle number; then the t where the de- 


mand lies muſt be your fourth and fifth, and the other 
rauo your Sr? and ſecond numbers: the it muſt be the 
fame as the fourth, and the. ſecond the ſame as the ft. 
See the next gue/tion, | 


Queſt, 3. If C4 be the wages of 8 men 16 days, 
3 will it a or what Sod be the wages of 32 
men 12 days ? 41 L 19 * 


Here, as before directed, 


C. . e, . Det 
If 2 wrong ſtated 


Now, here the middle number is days, but mould be 


money, becauſe the queſtion ſays, what will it coſt me, 
for 32 men 12 days; therefore money muſt be my mid- 


dle number, and then, Jyro, the true frating will ap- 


pear eaſy as follows. 
Mem Days T. Mm Days 


mY SP ES. 


Now here, Tyro, the ſtating runs like the words of 
the ſum, as follows, which is very natural. 


* If 8 men in 10 days coſt me {£4 for wages, what 


will 32 men coſt me in 12 days; at that rate? Af. 
Queen 


place the numbers after 


The Rus of TunxE of foe Numbers. 203 
. N 


n put out 175 pounds to receive intereſt, and 


when it had continued g months, he received principal 


and intereſt together / 180 - 15 I demand at what 


rate per cent, per annum, he put 
£4 per cent. ber ann. EDIT ET. 
Here the words of the queſtion are not like the 7 
ting. You muſt obſerve then to proceed as under, in 


Rule. Take the principal from the intereſt and prin- 


money out at? 4% 


cipal together, the remainder will be the intereft for the : 


time it continued, and then the ftating will follow. 


Thus, Principal and intereſt iso co. 
, Principalput out — 175 - 


Intereſt for y months == Lc - 5s. 


r C. Mils. 
If 175—9 gain 5 5 intereſt, what will 100 in 12 


Here, according to the rule, bring your middle num 
Ber into ſhillings ; then multiply it by your fourrh and 
fifth, for a dividend; this done, multiply your ft and 

ecumd together for a divz/or, and the quotient will be 
86 ſhillings, or £4, the rate he put the money out at. 


Tyro. I heartily thank you'; and I find by this J ſhall 
be able to anſwer Mr. Cacker's laſt queſtion in the double 
rule of three dire, which before always appeared very 
difficult to me. 


Philo, You ſay very right, Tyro, for the queſtion is 


done after the very ſame manner; therefore, ragad guy 
you only two or three examples in the double 
—— and leave you to practice the other ex- 
amples. | : 


Quzt 


204 The Rute of Trans of foe Nunbert, 


Quere Inverſe 


2. The rule for queſtions — is as follows: the 
3 numbers belonging to the ſuppoſition muſt be your 
 f/t, ſecond, and third number, and the demand is your 
| Fowth and 2 number. Theſe bei being obſerved, the 
rule is, multiply your /econd, 1 — 7 together 
for a dividend, r and bh together for a 
| ſame anſwer as your 


(4 be and of 
A {Ap they E tin, 4 


c 


Here, as the principal is to be the anſwer, fo the 
principal (viz. £100) muſt be your middle number, 


L. Menths . „ 
If 4=12 be 100 principal, what; - 5 beg 4%. 178. 


I ftate the queſtion according to the firſt ſtanding 

making my fr./# and fourth, and my {cond and 
5 alike ; this "8 I bring my ri number into 
| ſhillings | (wiz. 80) becauſe the fourth muſt be 
into ſhillings : this being done, I multiply the ſecond, 
— * an fourth t r for a dividend, and the r/+ 
nd ad together for a diviſor, and the quotient ts 
. the principal . 


* If 6eo ſeamen in 1 week eat 1500 15. of 
how long will 36s laſt 120 ſeamen? 


IB. Men Week s. Men. 
7 1 $00 == 600—1—3 600 — 120 
Here 1 multiply the /ccond, — and /ourth together 
for a dividend, which is 2160000, and my fire and gib 


r 


—_ 


$@= vid wah} ee + 


for a divifer which is 180000, and the . is 12 
Weeks , | | 
Qual. 


- 

2 

« 

! 

-* 

j 

| 

| 

* 

+» 3 

1 

* 

17 

| 

£ 

14 

| 

1 
I! - 
1 
11 1 
71 , + 
1 

/ 5 
| 2 
4 


ö 
| 


DOneft. * If it coſt Ca for 60 ſervants in 8 weeks, 


how long will £140 ſerve 8 ſervants? Auf: 35 weeks. 


Vero. Sir, theſe examples are ſufficient, I think. 

Philo, If you are well grounded in the nature of the 
rule, that is enough; for you may ſet yourſelf ſums at 
any time by way of | 
give you a notion of zare and tret. 


. 1 1 
— — 8 "IG — J 1 4 £0 — 8) 


— —_— 


SECTION V- 


TARE and TRET. 


Tyre. HAT do you mean by tare and tret ? 8 
Philo. Tare and tret are allowances made 
in buying and ſelling commodities that are liable to 
loſs or waſte, | | 
* What are the general names belonging to this 
_ Phils, They are 6, wiz. groſs, tare, tret, ſutile, 
cloff, and near. 5 9282 
— Pleaſe to explain theſe in their order. 
| bile, Firft, Greſi ſignifies the whole weight of any 
_ commodity, or parcel of goods. Dags or box, or caſk, 
and all included thus: ſuppoſe I had a box of tea, 
bag of ſpice, or caſk of oil, which weighs 120 16. I ſay 
it weighs 120 15. groſi. | | 6 
__.. Secondly, Tare is an allowance made for the weight 


of the box, bag, or caſk, and what hangs about it, 


and is to be taken out of the gro/5, and then the re- 
mainder is called the zeat, or clear weight of the com- 


modity: thus, ſuppoſe the foregoing box, bag. or 


cafk, after the goods are out, ſhould weigh 16 . then 


SZ 200  Taxt and Tarr. 


I fay, it has 16 18, tare, which I ſubtra& out of the 
2 120 1b, there remains 104 bb. neat, thus: 


'Bou MY Groſs 12018, 
i" Tare 164, 


Neat 10446, 2 


Third, Tret is an allowance of 4 1b. for every 1043 
mat is, 1/5, is allowed for every 2615. for ſuch com- 
= modities as are liable to waſte, moths, duſt, Se. 


Note, When there is tret in the ſum, then ther the 


tare is taken from the groſi, the remainder is called /t- 
tle, inſtead of near. 


Note 2. To find the tret pounds, divide the 
pounds by 26, and the quotient in the n, which ſub- 


1 bade from the ſatl gives the neat. 
4 Thus, A box of tea, Groſs 12018, 
1 Tare 16 
26)104(4 tret .. 
—_— Sale 1o41b.whichdivideby26 
—_ you LT I” 
1 Near 100 Bl. 
Foeurtbh, Sutele LH faid be- 


fore) when there is tret in the ſum; for when there is 


no tret there is no /attle, and the tret pounds are al- 


ways ſubtracted out of them, as in the above. 
Fifthly, Cliff is an allowance of 2 B;. for every 3 Cur. 
for the turn of the ſcale, and for ſmall draughts; but 
this is allowed only in ſome particular things, and caſes. 
. Neat weight is the clear weight of the com- 
after all the allowances are made. f 


fattle 4 


TARE and Tret. 1 f 


Tire. Sir, I underſtand you very well; but if I re- 
RN ) you would ſhew 


than you did in page 121. 
| Phils. I did fo; and will now ſhew you all the ways, 
and leave you to take your choice. IF 
To reduce hundreds and quarters into pounds. 


are 1. Reduce 17 C. 3 u. 15 l. into lbs. 


N gre. . 
2 17 - 3-15 
— 2 Second method 17 3 
"I: 5 
| Common way 
_— 
T0 tage Saks 
| — 420. 2003 lb, Fee þ. 121. 
. 2003 Its. a: 


* | Note, In this method you muſt always ſet the CW 
*q 4 times, wiz. twice under one another, and the 
= = — 4 each one place more towards the left-hand; 
then count how many /bs there are in the odd grs. and 
= (which here are 99) and always place them under 
ts, tens, As above, and — mow together, 
— ve the anfwer, 


© Note, This method is ſhorter than the firſt, and more 
2 * there are 2 figures in the given 


* 


K 2 


mea ſhorter method to reduce Cet. and grz. into lu. 


—_— 


Tax and TazT, ' 
mee Mobiphy by 212, and take in the odd 


17 « 3 - 15 is 17 1 
| | "I ” 


Ae 2003 


The © dg fhorter than the if ale but be- 
= thing more difficult till r 
Þ | very well, as you will in Ex. 2. 


17 Fourth methed. The beſt way opinion) 


is this laſt method, which 3s this: mae ply the C's dy 
12 only, always rememberin e two firſt 
gures out towards the ri — ſet the odd 


PR Ws, and add em tgrtr a they and, it 
is done. 


C. gre hs 77 le. 
Thus, 17-3- 15 is 17-99t 
204 
BS | 
Anf/. "42003 th, as befare, | 


TY 


There is no occaſion ts ft down the 12 under the 
17, when you multiply; for it is eaſy to remember you 
multiply by 12. I fay then 12 times 84, (which 

Jan ve 1 


4 I place 2 figures towards the right 


1 Tart and TrET. 209 4 
„ then 12 times 1 is 12, and 8 is 
20, which I place to the left of the 4, fo that the 2 


falls under the 7; then I ſet down the gg odd — i 
3 * : 


t Note, But may 

| full as eaſy, e 

tiply, which will ſave 
wards, 


* 5 
3 3 0 
—_— — nem Ap”e - 


Here 1 fay, 12 en 4 | 
| Tearryg; 12 times 1. is 12, andy I carry is 21, and 
de laſt 9, belonging to the 99 makes 30. 

Now, the-reaſon of this will appear plain, if you 
- conſider that: 17 C. is 1700 16. and 17 times 12 16. 
therefore, 5 add 12 times 


7 to it. 


Thus, 170. is — 1700 
More, 12 times 17 is 204 add 


4a. 1904 lb. in 17 C. 


1700 — 99 bh. 
alſo 303 is 12 times 17, and 99. 


—— 


2003 as before 


t M, Or you may do it ſhorter yet, only by 
putting or joining the odd 167. by the fide of the C, 
(making a dot between them for diſtinction ſake) then 
multiply the C, only by y placing 2 figures out from 


S- - 


K Tarz and TRET. 


them, as before direfted, and you have the anfret 


which will fave —— taking in. 
Thus, 17 99 I ſet down 17.99 


AN. 2003/6, 


" Here 1 multiply 17 only 12, _ lacing the 
2 firſt 8 to the 93 d the — 


Frag wat i 16, neat, how many ts. 
C. gr. 8. C. 2. 


Here 47 - 4 - 26 is 47.54 multiply 47 only by 12, 
47 multiplied oy 12is 56 : 


3308 * 
n 3. In 86 C. 1 gr. 17 B. neat, bow many Be. 
= „ C. 3. 


Here 86 - 4 - 17 is 86 45 
86 multiplied by 12 is 1032 


9677 40. 
Here I join the odd 4 5 16. clofe to the 86 C. and then 


multiply 36 only by 12, plocng two figures out as 


before. 
Tyro, Very well, fir, I it what 15 CR 


| ſhewn me; but ſuppoſe the odd pounds amount to three 


by may I join them to the C's then? ; 
. No, only 2 of them; and place the other | 

ure (which will 8 1) under the units place 
ofthe ©, as in K 


2 


TaARE and T'RET. 212 Þ 
Example 4. Reduce 89 C. 3 grs. 21 8, neat into Ba. 1 
That is, 89 C. and oy 1b, Thus, 3g 


21 1b, is 3. 
* i — 1068 


af 100731, 


Here 3 grs. 21 B. is 105 El. and becauſe there are 
three figures, I place the 1 under the 9, and thus for 
all ſuch examples, 


Now, Tyre, I will prove this laſt example the 
other n, Ty, Lil and leave you to take your hoe 
as s prattice or fancy direct. 


* 


| | C. *. 3. 8 1 | "4M hs. 
5 89321 . 89 - "wy Tir. iy, 89 » 105* 
Ws 4 - 89 DES 
359 89 10073 bb, 
-— 105 1 
2873 1007305. 
720 


10073 . common 


This third method is certainly very ſhort, if once 
you can multiply well by 112; for, obſerve, I {ay 12 
times 9 is 108, (and 5 the odd 167.) is 113; 3, and [ 

115 then 12 times 8 is 96, and 11 is 107, and the 
10 4. is 117, that is 7, and I carry 11; lofi, I fay 


Gnce 89 is 89, and 11 I carried is 100. 
T, 2 Sir, I heartily thank you, I ſee now how it is 
"Phils, Then I will give you one example at large. 


ä 5 Ex- 4 


a * N 
n PER . "og (gy WOE * 8 
C Ct a hk 4 _ 4 - 4 
, * ” — ä 5 * 
8 5 N 
* - 
. 


212 Tax and TxETr. 


* Bought 3 hogſheads of ſagar, as under. 


4 C. 83 

Groſs No 1= 11 2 - 15) 
2m 1g- 1-17 
3— 17 - 3 514 

— — 


Tare of all 1 C. a Groſt PA 18 


J Tret 4 1b. for 104, att Taree 1-1- 3 
©” 26 logs © Ca © | preg 
What come they to? Sutth 43-2 - 16 
2614880) 188 rar Tra 188 155. 
323 | — — 
„ 2 5 3 
2083 
208 


Them. if 1 C. viz. 11218. colt 2l. 167. what coft 
45700 bs. neat? A. {117 - 105. 


Example 6. Bought 3 cheſts of tea, each 22 , 
gro/s, 1 C. 3 gr.. 121bs. tare of each 1 gr. 5 16, at 4s. t 
a 16. neat; what come they to? 
| Here being no rret, the tare taken out of the gre/s 
the remainder is neat: A. £131 - 6-9. 
Tyro, I am highly obliged to you, fir; and am now 
ready for the next rule, if you pleaſe, 
Philos. The next thing Bal vue you in is the 


rave of ſractice. 


DIA. 


Piacnice. 
DIALOGUE R. 
SECTION I 


Of PRACTICE. *Y 
Woge x. mean a2 l? . 
Philo. Practice is xd. y divifion of 1 { 


and very much reſembles rene antes for 
you divide by as many of the % as make one of the 
greater, It is a ſhort contracted way of the ru/s of 
three dire, and ſaves the trouble of ſtating queſtions, 
- by 3 the parts contained in the x >. 

not vnlgar. fractions often taught before 
* eraice? 


- Phils. They are; but there is no neceſſity for it; 
it you can read a fraQtion that is enough. Thus, 2 7s 

| CH ban thas . e e Jon, * 
.  Phiſo. — Prnartarly to work this rule as 
3 will be neceſſary to learn the 


* tables by — 


. TABLE 


214 : Pukcricr. 
TABLE Bp TABLE * 
Even * of 'a be Even parti a H. Sterling. 


Pe 
* ? : 4 of a C. 
2 . 13 
17 | 

} ] 7 


Loew I will learn des tables as fit as I convenient 


Phils. Very wells 3 | 
examples under the following caſes 35 


CASE 1. 


| When the fam is given * gf 2, or EZ; 
3 farthings per /6. 3 then bring theſe far- 
_ things into pence, Billings, and pounds = Ge ; 


is done, 


24783 B. at 4 B. Here 1720 lbs. at a 2 

| | thing a . is 75} at 

14]; | 438-4 things ; A 12% 
| by 12, and 

1. zlo[ 316 - 64. — 50, and have £ 1-16-64 01 


I} CANS 


Run 5 4 


I 1763 B=. at a 1b, Here 1753s 1 b 
. $3 1 753 is 4 753 ha mt ' 
14. lx 876-4 DR. to bring them into , 


to bring them into L's, and 


210 713- 4 
i 8 | the anſwer is £3 - 13 - of, | 
£3-13-0Z An, which is juſt double the firſt 3 
: ſum, 225 farthing a Ib. and 


| Is a proof to it. | 
*3| £11753 B. at 4 per U. Here I fay ; farthings is 4 


Is, 


| the 1 eighth of 6 pence, 

Gd.| E| 219-4 and dividing by 8, I have 
Wy 219 1 and 3 far- 
17. zlo 1019-6 . things over; then I divide 
| by 2 (becaule 64.3} hl 


) and have 109 ſhillings, 
— 6d. over; then I'di- | 
vide 20, to bring them 


is, and have Z, 5-90-62. 


Note, If you add the anſwers of the y and ſecond * 
ſum together, you will find the amount to 5 961 | 
which proves the work. 


» There is another way to do this 


1 L£5-9:64 4 | 


Multi 


by 3 farthings, and the * is — chan © 
n. 12. and 20. | 


and by 12, and 20, 


3 
15259 


PracTient, 


6 — | 


© [2417533 at 14 peryd. 


= EG 


= 
— * 
1 


11753 A at 1 ber B./ 


le b 


the parts for the 
pence firſt, and then 
the parts for the 
farthings. | 

Elk #84. 


rr [1753 at 14 per ell. 


1 1 146 = 14, Ry 
36-644 


— 


49 · 2 74 . 


| 
| 
| | 1& len mn. 
} [member that what 
fremains is ſhillings 
fad pence, and ou 
ſmauſtalſodivide ſuch 
141 ſhillings 


PR ACcrIie I. * 
| filings by t | 1. of 11 is 

| [you have the true | [rake the parts of * 
_ | [anſwer. -| [the remainder as 
Y | well as the parts of 
4 . 1 4 I [rie hole. 

12] 753 at 11 per s.. 

f 8 = | Prayoblerve, Tyre, 

2[o; 21% - 14 | ook well at the 


| = Wb ; fort ſhall 
FP: . + A. | 


now e you to 
ä 
2d), 5 1753 at 2d. ger yd. 


: ming tk ,and 
i Sing by 6.1 
} | 36, and z remain 
1 which 3 I call. 3} 
| | hillings;: then 1 
| ſay, the 6th part of 


— * F N 
* 94 — * 
i £5 


1753 at 24 


N * 
N — 


PRACTTe I. 


. 


292 - 24, | 
F 
3664 


$1753 at 31. 


2[o| 4ojt - $4 


[£247-9t 4 


201.81 4 


753 at 3% 1 


— 143 
; . 


[1753 at 446, 


438 - 3 


175316. at 44.416. 


4 

1 584-44 
CLEEM 
6913-101 


" uf 4 


Au. 


2 

2 
* 

*. 


£34-13-104 | 
[1753 4. at 54 1b, | 


[1753ats& + | 


| J 1£4053-5t A7. 


7 
T 4 * 
7 bd 1 Ix 
* * WS 


PRACTICE. 


= 


* i 
[1753 at 


Ce- 51 4vf: 


4-19 11 %s 
1753 K. at 6d. Bb. 


| 8716-6 


— 


(43-166 


2 


* p 
FER 


— line as — as 
in the firſt, becauſe 
then 11 will be the 


was to fay 
; of a billing, then 


„ it I 


the work is a great 


2 bare by bringing fix- | 
f [pence into's parts, 


1s (this 


muſt ſay g * 

CE Ga bay | 

x4 is hot lo exſy to | 
as x2 is; 


| 


ew 15-744 WY * 


PRrRACTICE. 


Yards . ox. 
1753 at 64. + gard| + [1753 at 64 oz. 5 
„ 1 
3 62 
| | "9816 * 
e "= 


, 


2[o 12015- 24 


—_ * _ a 


* „ 


4605.21 


PRACTICE. 
44 
$ 


1753 elle at 7 _ 


64d. is F. 14. is 3, 


ö 6 pence. 


Or you may ſay 


| aa — at 84. 


and 4 is the f of 


c 8 = 


Or you may ſa 
64. is E, and #7 4 
x of 6 pence ; or as 


vide by 2. 


[1753 B. at 8 | BY 


[36-64 


— 


| 876-6 1 


84. is 3 of a ſhil | 
Jing, you may mul- 
. (tiply 7 3, and di- 


—— * . 


CY 


1 


1463-18-22 45 


22t 
1753 rac at . 


£62-1-84 4%. 
1753 al at 84. 1 


_—_— 
5844. 
73-02 
36 - 0 


127]8- 24 pens 


1314-9 


£65-14-9 Aal. 


[3511 · 34 


— — — 


11-34 A). 
1467-11-37 215 


34 


, „ $ 9 * , \ | EIT. "_ 
* 
* 
; . # q 
2 K — ; 


A 


V3 8 4 
ee NIN 4 


240 


Forte 


14214 - 3F 
a a 

|[£71-4-33 4%. 
z [1753 ell; at 104. | 


876-6 


| 584-4 


14610 · 10 


1753 c. at XY 


876 6 


4383 
146-1 


36 - 64 


. 4 


| 14917- 44 


— — — 


£74-17-44 Au. 


| | 


„„ -. 
1753 ell. at 9371 211753 B. at 101 
3766 | 34 £| 876-6 
438 - 3 | 12] z| 438-3 
73 - Of 3 219—1 | 
1387-98 2[o[153]3- 104 
£69-7-98 4. 
z [1753 K. at of 
876-6 
438 - 


1753 c. at 11d. 


| 58 
[140-1-.- 


— 


876-6 
- 4 


160/6- 11 


£80-6-11 4 


— — 


1763 ells at 4. 


0 


| 


[zlo[167]9-114 _ 


PRACTICE. 223 


4753 B. at 77 
2 876 - 6 es” 
; 584 - 4 
219 - 13 


[£85-19-11 4 4 P3 
B. 


2 1353 at 4 


vou muſt divide the top 
number by ſuch parts; 
dut when you take the 


And thus, Tyro, I have 
n you from one far- 
thing to a ſhilling, how | 
2 take the parts, ſo as to 

ſum for any num- 


| — E. A. yards, & r. You 


may by your own 
take the parts in what 
manner you pleaſe, only 
remember this landing 
rule, That when you take 
de parts of a ſhilling, 


parts of any part 
muſt divide ſuch a 3 


the number of parts, and 
not the top line, Do you 
— it ? 


Wh IT do, Sir 
- * S * 


pray, ſuppoſe the 
exceeds one 
muſt I do then? | 
Philo, That you will 
ſoon learn by the following 


- 'CasE, 


CASE 


—z— —Lv„ꝛuU. HL «ß : —— Cr es 
-f % 
* 
— 


224 Deen. 


When the given price exceeds one ſhilling, or 12 


ence, but is leſs than two — then let the top 
ne of given number, ſtand as It is given, without 

drawing any line under it ; for that is the price or va- 

lue at one ſhilling ; then take the parts, as before, out 


ok the top line, or given number, and add the ſaid 


rts and top number together, you have the anſwer 
ſhillings, pence, and farthings, which divide by 20, 
Se. | 


as befor 


 ExanPLEs above twelve pence, and under two foillings. 


34 41753 Bl. at 154. 2 * ou a 
ES As 353 64 
12 21911 23 5 — + — 
| 109-11-3 4 1 
ä — £ 142-8-77 416. 
Here you ſee that | 
ExAmMPLES of other 
line, and that is of IS : 


124. a 1b. Then If 34; 123 64. 

ſay, as before, 3d.| 119 

is 4, and I add 1114 

theſe two together, — — 

] muſt be the price at 2084-24 

1454. for 12 and 33 
lis rg, : 


itſelf an anſwer for} 6d, 1 47 yards at 214.5 
2 


0 


| Urrd af 
; | 64. 


P-RACTICYE. 225 


E 


178g el; at 224. 4 There is a fort of 
Z 42-6 _ mechanical method of doing 
4 2123 | ſums, or caſting up the 
| | 10- 75 total of the price of any 
—— commodity, which is often 
2[oligg-4 uſed in buſineſs by ſuch as 
| | are not acquainted with 


taking the parts accordin 
=" ſtrict order of this 


42 A . 
| ; 


omary Way of cafting up any e 
s for For thoſe that cannot * 


2555 65 al at 24 f 


Rule, 83 6 pences, wan, 
pence, or any other denomination the given. number 


makes, and ſet the products under one another, as in 
Addition, and add all together, you have the anſwer. 


Thus, the laſt example 85 ell. 1 el. 


L7-19 - 44as before 
"Ie I u thank you, Sir, for theſe obſerra · 


tions, | 
Phile. I do it to ſerve you, take which way you 

_ pleaſe; for that is beſt which is ſooneſt underſtood, tho? 
it be a Little deviating from the ated rule itſelf, And 


now, 


— 


226 PRA ere. 
a we will proceed to the other part of this 


CASE -$:: 
Neal i. When the gi 22 
ow table . tal uch ſhillings as even 


- divide the uantity t ; 3 > 
3 12 ſhilling g, and the farthings as 
parts of a penny, dividing each ſum or line by the 

parts to which they belong. Or, 


Rule 2. Multiply the given quantity 7 the ſhillings, 
and then take the or the pe farthings, as 
in the laſt caſes; n add all together, and divide by 
20, it is done. © 


Tard. . . 27. is the Hefe f. 
125 at 25, 89. 45. therefore I divide 125 by 
5 — an and it gives ay 
12 - 10s, | t rity b 
N 1 0-10 therefore divide £ 12-105. 
- 5- 2 r 


r hen 29. is 4 of 6d. 1 
| C16. 18 - 61A therefore divids / 3-2-6 
| and 10 pence, the price 


by 3, and it gives C 1 


7 gat 2d. per yard. Lafth, I 
q | ſay 1 half-penny is 2 
ve and ke the | of £3 199 


| is 5s. 24. +, the price at a 
-1 |  halfpenny a yard. The ſum 
of * thele is C16. 18-6. 


PROOF 


PRACTICE. 227 


[ard 
125 at 26, Bd : 


| 250 

62 - 6d, 

20 - 10 
5 22 


3318 - 6E 


- 


E 


Ih 16-18-64asbefore 


PROOF * the feod Rur 


Here I multiply 126 
by 2, and it gives 250 
ſhillings, at 2s. a yard, 


Then I ſay 64, is + of a 


ſhilling, — 1 di- 


vide the top line 125 by 


2, (and not 250) and it 
gives G25. 6d. 1 ſo for 


any other ſum; then I take 


the other parts, as before 
directed, as by the work 
appears. 


Philo, Do you underſtand it? : 
VS 4g I do very wn but I like the laſt way the 


Philo, Take which you pleaſe, "Nis only uſe that 


makes both *. FE 


Elli | 
& | 417 at 5% 104. 


104-81. 
by 17 - 3:2 6d. 


— 


C121 - 12-6 777 


Fi % of a Le 


r 

3 5s. t G 
25 of 5 4. therefore 
. 55. by 6, and 
| find the quotient £17, 
and 2 over, .this 2 I call 
2 pounds, and the odd 87. 
makes £2 - 5, or 45 ſhill- 
ings ; then J fay the 6's 
in 45 is 7 times, and 


Over; this I call 3 ſhill- 


ings, and divide that alſo 
by 6, it ah 6 pence, 


PROOF, 


— 


PRAC T 101. 


PROOF. 


i 417 el at $106 


2085 
3 
| 69-64. 


4. d.. 


1 Iz 8 
| 136-9-14 as before 


24312 - 6 


Here I multip! 
and it ales Lg: 


illings 3 


then I ſay 4 pence is 4 of 


a ſhilling, and take it out 


of the top line 417: I fay 


again 4 pence is 3, and 


ſet down the ſame; then 
2 pence is + of 4 pence, 
and. having added all up, 


and divided by 20, I have 


121- 12-688 before the ſame anſwer, 


107 ? 2671 pieces at —.— 


CR 8 


And now, Bro, I ſhall ſet you a fow exawples with 
words at length, 


20185 load at 18+ 104 . 


oral 
WI 
IJ 
, 


1 10 


£174-4-2 2 Au. 


z| 185 load at 18-104 
18 — 5 


* 


— 


4 1 3330 


226 
| 2 


[lo 34914 -2 


£174- 4-2 ors 
44 And 


PRACTICE. 229 


And thus, Tyro, you may take which method you 
pleaſe; but in the next ca/e you are confined to take the 
parts according to table 2, | 


When the given price of any thing is more than 20 
ſhillings, or 1 pound, and not ſo much as 2 pounds, 

then let the given quantity ſtand without drawing a 
line under it, and that is. the price, at 1 pound; then 


take the parts for the ſhillings and pence, as in the laſt 
caſe, and the work is done, 1 


ExAMPLES. _ 


4 EA. Here let 45, ſtand with- 
105. i 45 at Z1-12-6 out drawing any line un- 
25 64) x | 
| $5-12-6 at t pound per ell; then 
— take the parts according 
| £73- 2 » 6 Ai. to the rule in the laſt ca e, 
£ adding. all together have 
1 £73-2-6 Anſ. 


Tons | 
107. [ 75 at{1-17-115 Here you ſee 75 tons at 
5 11 372 10 | £1 per ton is £75, which 
276%] 18.-15 Tet ſtand without draw- 
| 54+ „ „ aſt any line under it, and 
Hrs}. 1-11 - 3 then I take the parts for 
„ 174. 114. Z, as you find in 
NY mT — the margin, 
| L142 - 6: 105 4 | | 


EE CASE 


22 — 10 der it, which is the price | 


RK; 


Re PRACTICE, 


CASE 6. 


When the given price of n two 


unds, then multiply by the pounds gives the anſwer, 
the number of pounds, and the ſhillings and pence 

and farthings muſt be taken out of the ter or given 

number, — directed. . 


| ExAMPLE. 
104 i 37 loads at £3-16-9 r 
| | 1 | £3» W bich +4 
—_— | of a (. and take it out 
3˙ 18-10 : uy the toÞ £37, _ | 
Is 7 „ 18— — 
64 117 1 of 
341 + 18-6 | Indtakethe} Pens 
| E FR which is g- t. and fo 
11 — Igo on, g che parts 
. 4119-9 4v. asthe work platnly ders. 
One ExatuyLy at large. 
4 | Hhds. 
101 #| 15 at £12-18-04 | Here 15 hhds. * 
1418 per hhd. is £180; then I 
— — — ſay 10s. is , and take the 
180 ber. iin £15, * 3 
54 30 455 105. 
3 15 | * a, y tak- 
4 i gate Gl Tg. Ge 0s 
3 5 7 ngs 1s 
114 15 ſhillin * 
3 2 10 - {40% Te 


And 


PRAcricz. ag 

And 2 I think you have had ſufficient in- 
8 if you — obſerve them. 
— that may omit nothing that may be uſeful 
"to in buſineſs, there are ſome ſtiorter methods of 
caſting up things than the rule itſelf teaches ; but this 
- is. according tc to the given price, that is when the given | 


two ſhillings, or when it is any even — | 
els as in the two following cajes, 


| When the given price i is any even number of ca 
lings,. 2 ed 4+ A* 15 16, Sc. Then multiply the given 
e even number of ſhillings, and 
cut-off the iſ figure in the units place with a daſh, of 
your you pen, or pencil; then all the figures to the leſt- 
and are ponuds, and the figure you cut off in the 
units we tha being doubled, will be ſhillings, and ou 
have the anſwer required. | 


ExAMr zs. 


> yards at 4s. per yard. 
Here the price is 4 ſhillings per yard, 
—— therefore I multiply the — 4 quantity 
. 48 by half the price, (wiz. 2) and it is 
MP, 96; then I cut off the firſt figure C vix. 
6) —— double it, which is 12 for the ſhillings, and 
the figure 9 is * ſo is the anſwer 7 125. 


» 


328 ells at 125. fer ell. 
Here I multiply by 6, which is 
the given price, and cut off the 24 
"TR 19618 figure, and double it for the ſhil- 
av. £ 196-165. lings, which is 16, and the figures 
anew; on the left-hand of the daſh are 


pounds, 
L 2 = 1. 5 


Lond 


Mere Exauirize,” 


E 417 at 14% Again, ee 15 


b 2 
. al af. Cr91-18s. WR 
CAS E 8. | 


* the given price is any even number of ſhil- 
eh and you yould con what quantity. of any thing 


m 1 for any even number of pounds ſter- 
Nag, 1 fu add a2 — 7 1 _ 2 . — and 
e that. the ven rice 

l {+ oun  erfing. | r 


pagy * * of 


Ex urrzs. 


W les at 125. jr may kiste 


R {.36. Anſ. 60 1b. 


136 add a cypher is 360 
2 of 125. is 6) 60 1b, 4. 


How gallons of rum, at 8.2. per gallon may 
have for 252 ; | 


L250 add a cypher is 2500 
T of 85, is 4) 625 625 gallons, a. 


Tyre. I like this very well, Gr; and it is not only 
eaſter, but much ſhorter than taking the parts: but ſup- 
poſe th:re be fractions after the given number, how 
then * 
| Plile. Take ſuch fraftional parts out of the given 
pa and add it to the reſt of the work, as by the fol- 


a CASE 


— 


PRACTICE. 233 
Cc A 5 2 9. | 


2 85 number, has fradional | 
out ” the given 


| price 5 * 
tion, 


1 the 
JowareR 7 ie pros 52 e t N ce. 


105 1 — 10. Here. fo th of 


4. there- 


9375 
— — Nen 
* NT: dy wiply 
| £ two ma Sen ih 
z go, and . by 8, the denominator, I have 65. * 
the price ar 


to ut 4. „ Here the p dei if 
* yat : even- number ell A 


— mullpy by} * a h. 


2-14 ** to 
E 1 9 —_ figure, w 171 . 
5. a. , Iibip dio 4 * 
* 187, ivide 
A E nd fifus 


Ian 
1 tion het urns 


fee it plain 1 
I 235. de ud wk N fe of dt 
win. tons, = gre. 


Phil, Iam ae Sb v.. 


w-wal-ar in others, be 
N Narr and ob- 


— 
aut, 


13 80. 


234 ; | Phacries, 
SECTION 1. 


| Of WEIGHT. ' 
THAT is he nate of working this rule? 


Ts 

N ' Phils. n 2 the . 1 bo before 
directed; as you will ſee 42 
eee 


1 ——— a ere 7 a ** 


* ABLE r. 5 E BLE' = 
* "Bon en a ten 22 Even parts n 
* ; Ibs. 


1201 
* 


14 Fis & 
r 
. 


. de, rally by ha, 


RULE. 


30 

Ange ch jon tan 
work with. them as 07 pact 
being done, take the for 

the given price, and it under the 
work is done. 

But this i ter unden by an example or two 


" Bet * 1 344 


What 


: | - | —_— — PAP KK i ho el Gti tiki * 
- — : 
4 1 * 


PRACTICE + 235 


What comez C. 3 977. to, at £2 - t 


Here I multiply 
| a—— 2, and it gives A 
33. 1 14 then ſay 53. is 4, = 
3 115 take the 4 of £7, the 
2978. | - 7 top number, then I ſay 
1 


i 1- 3 1. is of 5s. and take 


1 — being g done, I begin with 
84 | £1 - 16 - 6 the odd weight, ſaying, 
2grs.isZ of an Cave. and 


I take the | of the {2-6e, and it is Z 1-35. then 1 
.#* nd of s go Titke the Tf 1 7 11. 64. 


What coſt 14 ton, 6 C. 3 grs. 14. at £12- 10 fer tou? 
n 


IL. | 


z 

4 

| * 

I Fr. 1 
14. 


| 


I have here, Tyro, ſet 
value is, and. where it is taken out of, that you may be 
the — 1 


— 


nv Ea_ 


*X a. eee 
1 — Ditto at 105. per ton. 

| 3 2-6 — The f of 12-10. 
12-6 — The price of 10. 

| "EY — Ditto of 2 gre. 

* 1 Ditto of 1 gr 

| K Ditto of 14h. 

! 

{ 


lar” 5 - 115 4 


againſt évery line what the 


ed in the work: for remember the 
en out of the given weight, and the odd 


— 


yre. „„ plaĩnly. 


Tag. Then I ſhall have you « ow qualions for yow 


to work, 


nn 


8 Orr 


11-6 the of £1155. This Y 


236 IxTrERIEST. 


 QuesTions 10 exerci/e the le. 


1. What coſt 125 IB. of indi at | 
Anſ. L 13-74. x Re eu. 


2. What is ed in , at 4s. 104. 

47 Lins wa Zain £476, at 45. 2 Per L. 
3 N load, at - Ic - 62 

per load? nf. £177 - 10 - 4 00 1 
4. What coft ton, 55 50 1. 27 l. of iron, at 

£14 per ton? 4A. £137 - 


OZ 


DIALOGU E 1. 
SECTION I. 


8110 11 2 INT b RES T. 


How 805 you huve given me reat ſatisfaQion in 
the rules of prafice, and now I ſhould be 
glad to be informed — concerning intereff. Pray 
what is it ? 

Philo. Intereſt is money 4 ariſes from n certain 
ſum tent out at ſo much per cent. pur mum; and is a 
1 . by 'dorrower to ide lender. 

. What mean by per tear. per annan? 

22 — 206 founts, rod ger gen. 
Goniies a year, or 12 calendar months. + 

Tyro, How i the indereft Wund? 


Phil. may be performed dy dy the Rub Three 
Direct, .. may ſee by 1 foHowing) 7 in 
ſome caſes it is done eaſier and 3 and 


cuſtom, and that is the reaſon that Fave has a place 
: vant ticle in all dooks of — itſelf. 


Dro. 


ur IRI r. 237 


1 Pleaſe to an examll by the Rule of Throw | 
; oi SLY 


{ 


Exaurik... 
What is the wins Br 2 als 


Here you ſee I am obliped to PERS m * 
2 of one name, bee accordin 227 71 ſum is, 
. a great many figures; but by the other me- 
thod you ſpare all this trouble; which pray obſerve. 
L 5 Second 


238 INTER IBS Tr. 
Send MaTHor, CASE 1. | 
Multiply the principal, or given ſum, by the rate per 
| Cent, > cut or 1 res towards dhe ek Bad. | 
| (which is the ſame, obſerve; as dividing by 100) and the 
figures towards the left are pounds intereſt : This 
done, multiply the figures cut off to the right-hand 
20, and take in the odd ſhillings, and cut off two fi- 
ures, as before, and the figures on the left-hand are 
| fhillings: then multiply the remainder by 12, and cut 
off two figures, and the figures on the left-hand are 
pence. b, multiply by 4, and cut off as before, 
vou have the farthings, *'* 


Thus the aboye example is, done, as under. 
8 
155 10 


Lain e 
20 "HM 

oa WM. 

e 


— — 


46) oo An. 18-15 - 6 as abore 
Fro, Indeed this is very ſhort, to what the firſt 
Phil, Then pray obſerve the rule ; for all the fol- 
lowing examples are performed after the ſame manner; 
and remember, 1 


right-hand is the ſame as dividing by ic. 


— 
» % 


— 
822 - 


. $4 


3 


gre. 320 farthing 
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Oxzeft, 2. What is the intereft of £515 - tos. fors 


4515 160 : | 
I fer coy, multiply 
Lao)6s 

=: 4 


1. 12) 40 
12 


—— 


4. 4) 80 
4 


f 4 


dof. 20 - 1241 db or th of a 


of 3. What is the intereſt of £1050 for 1 year, 
at £3 per cent per annum ? V 
„ 7 id ues 


£31)5o 
. 
3.10)00 Hf. £31 - 106 


Vero. You need not give me any more examples of 
this ſort ; but ſuppoſe the money be lent for more than 
ene year, how then : 


CASE ² 


240 In TIRES 1. 


CASB =: 


When the given rate per cent. is an even part of 
100, then divide the principal * that even part, * 
* 


Take Example 1, wiz. £175 - 107. at Ls per cent, | 
1 bein 2 of £100, I only divide £175 » 106 
ee 


1 10. 


£8 - 15 - 6 of: 


®Note, After I divide 175 by 20, I fay, the zoth 


__— 10s. is 6 pence, 


Luck. 4 What is the intereſt of £345 15-6. at 


= {25 per ent. 


Here £2; being of L100, I divide the principal 
£345 » 79 6 by £4, and it Is dene. 


L. „ .-: 
4)345 - 3 8 
486 9 1 . 


CASE 


| 
' 
' 


InTzRES 7. 


A CASE 5. 


| Prad £ | 
Que. 5. What is the Intereſt of £175-108, for 3 


20  intereſtforr yearls £8-15-6 


i: s the Ha herr] 26- 6-6for yr. 
„5 4- 7-9 oy 
— Oo. 2 3-101 


4 „ Hol. 132-18 - 1} 


- *** 


—_ InTERES TT. 


4 prafiical QuzsT1ON. 
weft. 6. A Gentleman left his niece by will 


£558 + t5 ſhillings, to bs paid her when ſhe came to 
age, with inter am 
age in 5 years, 9 months, and 3 weeks: what has 


at £4 per cent. Now ſhe came to 


he got to receive in all, principal and intereſt ? ' 


L558 15. 


Ce Intereſt for 1 year C=. „„ 
— 5 —— Jo. 
5.7)00, s mtb ear 111 - 1g 

| 1 3 mths 4 11 = 3 - l 
2 weeks 5 321129 
„ | £12g-18- 2{intereſk 
| a 25 558-15 


. 8 _ 


The legacy and intereſt is £688 - 13 - 24 


Dre. Sir, I thank you for theſe two uſeful ex - 
amples : and now I would only aſk this one favour, 
and that is, how am I to tell the intereſt of any ſum 
for any time, at 34, 4+, 44, or the like per cent. 

Philo. It is ſomething more difficult than the other, 
but an example or two, with your due obſervation, 


_ CASE 


"a 


vanum 
niere I multiply by 4, then for 
T 665 per cent. — oh ings. 
4 ſay 10s, is 4 as in Practice, 


and take & of 685, and add to the 
10] + | 2749 other, it is £ 3082 - 105. then 


1 1 us proceed as before, I find it 
5: 16)50 


£685 * 41 (that is, £4 - 105.) per cent, per 


| 342 - 10 I cut off two figures, thus, 30182 


Ia 222 7. 


= 


Def. 8. Lent L E e mortgage, to receive 
HR £4 at (44 24 15. 2725 cent. till * paĩd 
| 3 now was 

EA T demand the fre ant ©; any 


4 TRI" ears Lt: 
p multiply bßß 3 
d eng: 1 8 for 
250 1 2 
1325 | 3 - 19- 2 mn. 


a ch erde 75 fm to 8 ok f. . 
a year, wiz. for 1, 2, 3, 4, or 10 months, or 
ths and odd days firſt find the — 
„ and take the parts of that year's intereſt 
g to the given time: thus, if it be 6 months 
take the half of the year's intereſt; if 9 
take 1; if 3 months, take 4; and for the odd 
days, take the parts of ſe months. 


Us of. 


ir 


fo 
: 


T5 
5s 


i 


| 


TEREST. 7 
Duefl. 9. What is the intereſt of £175 - 10s, for 
* en . cent. * 
1758 - 1 Tatereſ for r b £8- - 15:6 -6 


= "Then iy, nge 4- 7 - 4-7-9 forbi 
c a2 mths bs [| [£333 93 for 


_ £5-17- 4 
00 
ren  coevceucndsemass.q . 1 . a 


4. 6) oO 


„e e fe e N 
W 4-7-9 » 2 mont 

of 6 —— 25 take the + of £4- and add 
to 7 for arti, $ £ 0 


the iatereſt de put out for 
— wat in their even 


nv Iz 


Phil, n 
2 65 days give fo much, what will 
ppoſe the intereft -- hoo 


rin 10 10, whir will 75 thee 
3˙¹ 2. | 
RULE 


246 Aſurance, - Brokerage, Commiſſion &e. 
. RULE 2. 


Brin the principal, or money lent out, into pence, 
and multiply thoſe pence by the number of days the 
ſum is put out at, or continues out; then if the rate 
Per cent. it be put out at be Ls, divide b 7300; and 
if it be (6 per cent. divide by 6083, you have the an- 
ſwer in pence. There are many other ways to find the 
Intereſt for days; but I would — the firſt rule 
of theſe two to the learner, as it ſerves for * 
Per cent. 22 ring 


SECTION U. 
e een 


per 

buyin — any fort of commodity, by the e- 
0 , 

1 Tre. Then 1 perceive theſe are all caſt up the ſame 

eu is I nanny 3 

. - Philo, They are ſo, only intereſt is ſo much per cent. 

8388 but broker ney, wit » i colt wh cnly at fo much per 


| * 
dhe in 
1. Of 


inen, bn Commiſſion, &c. 247 
1. Of ASSURANCES. 


Que. 1. What comes an aſſurance of £580 to, at 
| L104 per cent, | | 
% H 1 multi 

«nl > who wh parts ply by 10 


4. | £580, and add all 
44 5800 cut off two figures, ( 


290 viding by £100) and 


A 


—_ 


£62)35 
| 20 


4.700 
| tf. * 7 9 


3 


£1200, upon 
ber eint. "what does +1 


I. _ HereI mul Then 1 
1200 Ents * 5 
9 — 


75050 £91 - 1 - 


5.10100 


145 intereſt, by multiplying. the re · 
5 mainder by 


248 Aarau, Brokerage, Conmiſſum, ce. 
2. Of Baoxenace aid Countssion, : 


I ſee the work is the ſame, — _— br 


A It is ſo; but fill when the Jer cexe, is ſhil- | 
g* it may be a little difficult to you, therefore, I will 
give you an example or two. by 


ek. 3. What is the cotbmiffion of a Brier for 
| _ buying or ſelling (5 20 ſtock, at 140 a crown per 


* 


Rule. Multiply the money dy the ſhillings, and take 
the parts for the pence as in Practice: then add all to- 
_ gether, and cut off two. figures to the right-hand, and 
Thoſe towards the left are your anſwer in lings. 


..& $88 
8 4, Hott Ot If 


8 iin 

6d 5, ; oy A 40 . 

| | F | "260 . hill, 1050 0 

— m dur 5-5. 


N b 


cot os two figures re of the given ren ſum, and multiply 
the remainder by 20, 12, and 4, 4 the anſwer, 
at £1 per cent, then take the parts of the ſum of (1 
yer cent, as in Pradice, you have your anfiver. 


Dueft. 


What is my commiſ- 


Aſurance, Brokerage, Cunmiſſitts, &c. 249 
Pueft. 5, What is my commiſſion on C1252 10. 


at 74. 6d. ä 


£12)52 - 107. At £1 per cent. it s £12 · 10 · 6 4 


20 | | 
—— Then, 25 144322. 
4. o) 50 1 2 I 


= | tie {++ 13 244 


. Compound larzaser. 
3 


bound Intereſt ? 
2 to. C Intersft is called intereſt u 
z that is, the. intereſt of the principal, 
bs of the intereſt n 4 
Inteefl, But it being ſeldem uſed without it be in 
purchaſing of annwities, &. and being very tedious 
to 5 is done with more eaſe by Tra- 


CY But 1 ſhould be glad you would give mea 
litt 


litile detter notion of it. 
Philo, Suppoſe 2 out £100 for 3 years, at Ls 


2 . tereſt, what does it come to ? 
d the ſimple intereſt for one year is (5; 


then the "rcond year I am to count what the intereſt 
q 
the la Principal £10 and it makes F 110 + 

| r a 


rate ger %. 


* 
72 5 
X - 


 $EC- 


ani 


$ = $9» This I add to 


rk te ad tet. 
n 


— 


Lioo only for your ſecond number, and the given debt 


250 ; ReBATE or DiscounT, x 


SECTION Il. 
= Of RAT, or Disc. | 


HAT do you mean by Rebate or Di 
count? 2 
Phils. Diſcount is when a ſum of money, which is 


Bon. 


to be 2 any time to come, is ſatisfied by paying 


of it in preſent money, which preſent money 


| being pot . fer cent. and for the 


ſame time, will be increaſed to the debt or ſum that 


W firſt to be paid. 


r fuller in öther words. 
N BY Suppoſe a perſon owes me 100 guineas, wiz, 
D 
8 t money will ſatisfy the debt? Au. £160 


| 3 12 months 
hence; 
will be £ 5. 


£1009 put out to intereſt 12 months 
There are ſeveral methods of performing this ne 


of Diſcount; but as it is beſt dorie Deu Fradions, 
I wall only give this one general rule. 


A general RULE. 


1. Add the intereſt of {190 for the given time to 
L 100, and make this your i number ; then place 


third number, and the anſwer will be t 


ths. 


nai | 
5 . for one year, if 
ue carer grayed» eaten 
by the rule — a 


3. Thug 


. divide by your 


* 


RENATE, or Discount. 8 
3. Thus it appears that the fr f- number is A 


known according to the rate ceat for one ear 
dy the following table. os ms 


For at £3 per cent, the Þ-f number will be 103, cc. 
£ per cnt 103) Theſe obſerve- are . frf numbers 


104 | according to the Rebare per cent. for 
; — 55 year, £1090, is your /econd, and 


the debt your tire, and the anſwer 


7 is the preſent money to be 7 
J down. 


ne. 1. What preſent money will a draught 
POR” of £368 - 4s. due 3 Lu F< hence, 
| allowing rebate at C5 er cent. per annum ? 


If 106 — 100 ——368 4. A. 350-13-4, which 
| * of the debt £368 - - 45. 3 3-4 10 8 | 
the diſcount for one year, See the work, 


Rule, Bring the ff and third number into 
ſhillings ; ; 1 har y the third by your ſecond, and 
, you have L 350, and 14 re- 

multiply by 20, and ur by your 
ou have 1 ſhillings, 7 remains, 


2 multiply by 12, dividing by * ſame fir ff 
number you have 44. 


mains, which a 


Note of hand 40366. 4 
Preſent money 350 13 4 


Diſcount is $ ſama ren 
3 months 4 - 7 - 8 af. for 3 months. 


| Which taken out of 2 remains £363-03-4 
9 * down, _ Hoto 


— ML, 0. PE IS p—_—_ 
n 


* 
* r „ Gn tes on oberg 4 * * 


uſeful rule, viz.” 


A becomes due at different times, or is to be 


252 Equation of Payments. 


Hene you fee for one year the di/coanr-is £17 + 10- 8, 
and. s 4 months is 2th of a year, I take the ith. of 
that ſum, which is L4-7-8 Aw 
Note, Had the note been drawn for 15 months, that 


13, 1 aud 3 manths.; then add %- 17 - 8, the 
Gena a 3 months to & 1; 736 2 which is 


hh; the diſcount 4% for 13. 


4. cura: for prafice 


ence, vow owing x rt 


>. } 

the 118 r n = 
CE 7 5 
fr ws find the m—_— of 


-00 the 

ind by des 1 you png the diſcqunt at at 

rate per cent. r an time, by obſerving the 
te per 8 y by obſerving the 

fee. the manner of working this rule very 


Phils. Then I will give you a notion of another 


ro. 


| plainly. 


* 


s ECTION Iv. 
EquaTION of PaYMyENTs. 


5p nar, do. you mean TIDY Bp: 
Phils. Equation of Payments. i is. when a 


ſum 


paid 


— — — | — — — 


mth is % 
I | 


IE. 


* 


* FG 


252 Equation of Payments. 


Here you ſee for one year the di/count is {17- 10-8, 
and as 3 months is th of a year, I take the 5th of 
that ſum, which is C4 7 8g & œ —. 3 
Note, Had the note been drawn for 15 months, that 
is, 1 year and 3 months; then add 4 - 17-8, the 
3 of 3 months to L 17 10. 8, which is 
21 - 18 - 4, the diſcount of L 368 - 4s, for 13 
months. 2 | 


An ExAMPLE for practice. 


What preſent money will pay a debt of (oo, due 
3 years, 4 months hence, allowing rebate, at £6 per 
cent. per annum? An. { 416 - 13 4. Rebate 

£83-6-8. For by the table your f number 
will be £106 for one year, your ſecond £100, and the 

third the debt. And, for proof, find the intereſt of 
£416-13-4 for three years and four months, at £6 
per cent. and add to it C 416- 13 - 4, you will have 

oo the debt itſelf. IN 
And by theſe examples you may find the diſcount at 

any rate per cent. and for any time, by obſerving the 

foregoing direionss 8 8 

Tyre. | ſee the manner of working this rule very 

_ | 
Philo. Then I will give you a notion of another 


” 


1 


SECTION IV. 
EQuaTION of PAYMENTS. 


Hre. XJ HAT do you mean by Equation Pay- 
LY. ments | 7 | 

Philo. Equation of Payments is when a certain ſum 
of money becomes due at different times, or is to be 
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id at different payments, and it is agreed between 
he debtor and creditor to ſet, or pitch upon a certain 


' time for the payment of the whole, without any da- 
_ 7 | MEN 1 
Vyro. This is very pretty; as well as uſeful : pray 
gie me the rule for working queſtions of this ſort, 


RULE. 


Multiply the ſum of each particular payment by the 


ume it is to be paid in; then add the ſeveral products 

together, and divide the ſum by the whole debt, and 
the quotient is the eqaared, or juſt time for the pay- 
ment of the whole. „ 5 | 
_ Duel, 1. A merchant buys goods to the value of 


| £149, £36 of which is to be paid in t month, £40 


3 months, £29 in 4 months, and C5 in 6 months; 
but it is agreed upon an egnated time to pay the 
whole at once; I demand the egzazed, or juſt time 
of payment??? 

Il I ſet down each payment, and the time right againſt 
it, and multiply the money by the time, and ſet the 

products of each right againſt them; as follows. 

C zo mwltiplied by 1 mth is £ 30 

40 by z mths is 120 

= by 4 mths is 802 

30 by 6 mths is 300 


Debt 140)530{3 months 


30 * 
1100; 300(23 days 
280 „ 


o 
vote tr ee ns En om * — , — — 


2 4 Equation of Payments, 


12 # Note, 1 multiply by zo, the days in a calendar 
month, accordin 


g to the cuſtom of buſineſs, becauſe 
12 ſuch months are reckoned to the year. 


neff. 2. A merchant bought goods to the value 

2 oo upon the following conditions, wiz. 4th to be 

pai in 2 months, and the remainder in 6 months; 
dem 


EP 
payment ? | 


irſt, 1 ths 

F Firſt, 4 of L500 Io — 7 ö ms how 

Debt L500 5]00)z5]oo 
1 Ha. 5 © ins 


Z "ew Logue Sebel by the Gabe Lgo0 bs 5 month 
for the anſwer, and thus for any other queſtion. Do 
vou underſtand it ? 


2 . 
than this. 


QuesTioNns to exerciſe this RULE. 


3. A father left his ſon £600, to be paid by his 
EXECULOT, 83" follows, + in 2 months, £ in 3 months, 
and 4 in 8 months; but he bein trou to 


. wg by ge jo they . 
__ a time for the payment of the whole at 


ai: 4 ment 10 46. 4 3 months, 


eee 
bus Fae Whey bay. £2500 n, provided he will 
give him a longer time for the payment of the re- 
The queſtion is, how long time I ought to 
give him to pay the other Loo in? Ar/. 71 months. 


» Tyro, 


id 3 ah n 
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metic ? 


ternate, Single and Donble Poſition, Compoſition of Medi- 
| pes Arithmetical and Geometrical Progreſſion, &c. but 
| being not ſo much required in buſineſs, (or at leaſt 


may be done by the Rule of Three Dire) I ſhall give a 


little notion of the two laſt, becauſe it may be of ſer- 
vice to you in caſe your fancy ſhould turn to any part 


_ * e m5 1 * * _ 8 as ** - : — 4 * 


DIALOGUE XI. 
SECTION I. 


I Of ARITHMETICAL PROGRESSION. 
5 i 


preſſion - | =» 
Philo. Aruhmetical Progreſſion is by ſome called Com- 

. parative Arithmetic, becauſe in a ſeries of numbers one 
is compared with another, in order to know what ratio 
or 
manner they differ, and how much, and that difference 


is always equal in numbers that are continued. 
OBSERVATION. © 


1. Let us take any numbers that differ alike from 
one andther : thus, 3, 6, 9, 12, 15, &c. differ by 3, 
called the common exceſs, difference, or ratio. Alto, 
I, 9, 17, 25, 33, are numbers in Arithmetical Pro- 
gre/fion, whoſe ratio, or * difference is 8. 


2 21. In 


proportion one bears to the other; that is, in what 


Philo. Several others, as ligation Medial, and 4. 


Tyre. VX HAT do you menn by Arithmatical Pro- 


e .  — — „„ 
A A * 


1 . 
te 


thus, 2, 6, (10) 14, 18. The double of the mid 


common exceſs, c 


common exceſs x, what is the laſt 


2 AnrtHMETICAL — 


2, In any ſeries of figures in Arichmetical "Vo 
when the number of places is odd, wiz. 3, 7, 11, 15, 19s 
or the like; the double 'of the middle figure, or place; 
is equal always to the ſums of the firſt and laſt — 


term 1 i equal torkefum of the firſt and laſt | 
ber, wiz. 20. 3, 8, 13, (18) 23, 28, 33. The 
middle term 18 cookies is equal for the ſum of 3; 
and 33, viz. 36. 

Ho many caſes are there 
: Fil, Six; but #wo of ther w 
your purpoſe in working queſtions 
__ notion of the nature « 


in tl 
ill 
in 


CASE 1. 
The number of places, or terne, and the ratte; or 


Multiply the number of aces leſs by 1, by th 
ratio, or common etcels, to that prod lathe 
firft number, and that ſum wil be equal to the 


number. 
1. Let number 4, numer of pes 7, and. 
Here the number of places is 7 


1 
them for 6; (which is leſs f) ard —— or common 


exceſs, is 53 now 5 times 6 is 30; then I add the 


firſt nümber, ix. 5, aid it > 38, the laſt number; 
and fo on if the places were erer fo many, | 


2. Let the nümber of terms be 121, the firſt nuts. 


number? Fa 
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, | 5 
Here the number of places leſs by 1 is 120, which *? 
multiplied by , the ratio gives logo, to which add 
the firſt number 3, gives 1085, the laſt number. Ant 
this you may prove by ſetting them down thus, 5, 14 
23, 32, 41, till you have 121 places, your la 
number will be 1085. But how tedious is this! fince- 
you ſee the laſt number is ſo eaſily found, | 


2 I" 
2 3 
r 5 


4 aver ton for Exerciſe. 


n firſt day went 6 miles, 
| ſecond. , increaſing every day's journey 3 
nite, ea Wevelind 62 — how many miles did he 
go the laſt day? 4. 186 miles. See the next Ca/e, 


CALL =». 


The extremes, that is, the firſt and laſt number, and: 
the number of terms being given to find the aggregate, 
or total ſum of all the ſeries of numbers, 
Add the firſt and laſt number together, and multiply 
that ſum by half the number of places, and the pro- 
duct is the ſum of all the feries. Or, in caſe the 
number of terms be odd, then add the firſt and laſt 
numbers together, and multiply that ſum by the num- 
der of the terms, and divide that product by 2, and 
you have the total of all the - 
Thus, in the laſt queſtion concerning the travels, the 
ficſt number is 6, the laſt number 186 miles, and the 
es 61. Therefore, by the rule, add the firſt num- 
6, and the laſt number 186 together, and it is 192, 
which I multiply by 61, and it is 11712, and: divid-. 


ing by 2, I have 5856, the miles ha went in all in 6 
ays. | 2 | | 


Ms; Aten 


Half of the number of places 50 


-how far would the 
F 1761 miles. 


: 
| 
I « 
: * 
1 
: — 
5 * 
- 


258 ARITHMETICAL PROGRESSION. 


A QuzsTiONn for Exerci/e. 


Left. 2. Suppoſe 100 ſtones be placed in a ſtraight 


line, at a yard. diſtant from each other, and a perſon 
undertakes to pick up one at a time, and bring it bac 
to the place where he firſt ſet out; how far will he have 
gone when he has picked up the whole ? "ET 


Here the number of places are 100, and as the 


ſtones are but one yard from each other, the common 


exceſs is but 1, and therefore the laſt number is alſo 
100. But here you are to conſider, the man is to come 
back with every ſtone; therefore, when he fetches the 
firſt ſtone in coming back, he goes 2 yards to put in 
the firſt ſtone, therefore 2 is your firſt num ber, and by 
the ſame rule 200 will be your laſt number. 


_ Laſt number 200 
Firſt number 2 


202 


He goes in all 10100 yards, which re- 
duced into miles, is 5 miles, and 420 yards, which 
wants but 20 yards 51 miles. | 


ueft. 3. Suppoſe ſtones were laid one yard afynder, 
1 for one mile in length, and to be 
picked up one by one, coming back with one at a time; 
perſon go that performs it ? 42. 


SE C- 


 GromgTRICAL PrRockesSIon. 259 
SECTION IL. 
Of GzxounTRICAL Poe ss. 


Tyre: I Am mightily pleaſed with what you have ſhewn 
A me; og Li what is Geometrical Progreſſion, 
and wherein does it differ from the other ? 1 
Pbilo. Geometrical Progreſſion, or Proportion, is when 
numbers differ from one another, by the like ratio, or 
reaſon, as in Arithmetical Progreſſion, only with this 
difference, that the former is the effe& of Addition, 
and here of Multiplication, all the numbers having one 
common multiplier. As 2, 4, 8, 16, differ by double 
reaſon, or the ratio is 2; for twice 2 is 4, twice 4 is 
8, Ce Soallo, 1, 7, 49, 343, Sc. Here the ratio is 
7, for 7 times 1 is 7, and 7 times 7 is 49, Sc. So 
that you ſee it is Multiplication, | | 
Tyro, I thank you Sir: What elſe pray? 


NO » & WD = 


Philo, Any three numbers differ in Geometrical Pro- 
greſſion; the product of the extremes, that is, the pro- 
duct of the firff and /aff number, is equal to the ſquare 
of the mean, that is, equal to the middle number mul- 
tiplied by itſelf, 8 3 | 
Let 4, 12, and 36 be the 3 numbers, whoſe ratio 
is 3, that is, each is 3 times more than the foregoing . 
number; then will product of the extremes 4 and 
36 be equal to the ſquare of 12, the man, wiz. equal 
to 144. 80 alſo 2, 16, and 18. Here 128 multiplied 35 
by 2 is equal to 16 multiplied by 16 equal to 256, 
NOTE 2. 
Any 4 numbers that differ in Geometrical Proportion, 
_ eſther continued or interrupted (provided the interrup- 
tion or breaking off be between the /econd and third 
„ + BY number) 


* 


— 


and ' > +ogh; equal to the produR of the ſecond and third 
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number) the product of the man- is equal to the 


duct of the extremes; that is, the product of the f/ 


numbers: 
Let the 


ratio is 4. ags muluplied by 3, the , mum- 
der, i equal to 48 by 12, vis. equal to 8756. 
Again, Suppoſe the numbers be interrupted, as 5, 30, 
448, and 2688, Here the /econd term is 6 times more 
than the fr term, and the fturth term 6 times more 
than the third: therefore, 2688 multiplied by 5 is equal 


' Note, This mark (+3) ftands for Geemerrical Pra- 
gration. 55 


NOTE 5. 


The ratio of any numbers in = is found by dividing 
any conſequent by its antecedent ; that is, dividing any 
number by the foregoing number. Thus, the ratio of 
the laſt numbers is found by dividing 30 by 5, or 2688 
by 448, which gives 6, the ratio. 2 


Tre. I underſtand this very well; but in a long ſeries 
of numbers, how am I to find the laſt number? | 

Phile. This is very eafily done, and as you have not 
the rule in many, or, at leaſt, have it but for certain 
ratio, or difference of numbers, I ſhall give you one 
4 va be the frf number and the ratio what 


"QAaASYK- 1; : 


To find the laſt number in any ſeries in == having 
the fr number and ratio given, ſet down. your fr f 
number, and multiply it by the rario, and that product 
again by the ratio, or common difference, and thus go 


| on for 5 or 6 terms, at pleaſure; then multiply wet 


* 


tiply the 6th place 


multiply the 11th place by itſelf, and divide by the 


is the double of 11, wanting 1. 


* N. B. When the firſt term is unity, or 1, there 
is no occaſion to divide ; for having multiplied by the - 


ratio 2 few times, as before directed (ſuppoſe as far as 
the 6th place} this term multiplied by itſel& will be the 


+ nds double of terms wanting 1, as was faid 
8 "TO 

a> I am obliged to you, Sir; but how ſhal I 
+0 t ; | 75 


ſum of all the ſeries ? 


CASE 2. 


n eee 
Zeing given to find the aggregate, or total fum of all the 


| feries, 


1. Multiply the laſt term, or number, by the com 


mon difference, or ratio, and from that product take 


the „e number; then divide the remainder by the 
common difference; leſs 1, and the quotient will be 


| the ſum of all the ſeries. Or, 


. Multiply the /ecoxd and laſt term together: 

then multiply the i term into itſelf, and take that 
product from the product of the /econd and laſt term; 
then divide the remainder the /econd term, leſs 1, 


222 term will give the ſum of all the ſeries. 
re. Pleaſe to give me one example. 


Philo. I will give you a practical queſtion to exer - 


eiſe both caſes, | 


number, the quotient will be the 2 iſt place, h ö 


Ms. Dube 


x 
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al thoſe places by itſelf, and divide the product thereof 
by the f number, and it will be the double of that 
number, wanting one place. Thus, ſuppoſe you mul- 
by itſelf, and divide by the £&/ num 


ber, the quotient will be the 11th place; then, if yon 
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Jet. A cunning Joc had a fine gelding, to 
ie 4 GN A 2 particular 1 and af- 
ter many words had paſſed between them, the Iockeß 
agreed to ſell him to the Gentleman for the price his 
ſhoes would come to at one farthing for the f nail, 
and to double the price every nail. Now the number 
of nails in the gelding's ſhoes were 28, I demand then 
F what he was ſold for at this rate? 51 


Now, obſerve, Tyre, here the common exceſs is 2, 
(that is, a farthing a nail doubled) Now to find the 
laſt number by Ca/ 1, double a few places, ſuppoſe as 
far as the 73b, which will be 64; then multiply 6 A 
itſelf, viz. 54, you have 4096, the 13th place, whic 
doubled, gives the 14th place, vis. 8192. This mul- 
tiplied by itſelf gives the 27th place, which. doubled, 
| gives the 28th, or laſt place, viz. 134217728 farthingsz 4 
then proceed according to Cafe 2, you will find the ſum 
| + of all the feries to be 268435455 farthings, which is 

1279620 55. 34. 1. a ſum too large for the ignorant 
purchaſer. And had there been but 4 nails more in his. 
ſhoes (wiz. 32) he would have come to £4473924 55.* 


It is no eaſy taſ to make ſome perſons believe the truth of 
the. increaſe of figures dg domed Progreſſion in theſe queſ- 
tions; but ſuppoſe a ſervant was to. agree with his maſter to- 
ſerve him thirty years, for 2 wheat corn the firſt year, for 
the fecond year ten, for the 20, and fo on. The produce- 
of the wheat would be more than all the ſhips in England could 
carrry away at once; and the money for his wages would be more 
than all the land could pay, if. fold at 20 years purchaſe for ever. 


SEC. 


Rare 63 
SECTION III. 


Of Paauvrarion, or variety of changes; i 
Imagine this i is much after the ſame manner I 
as Progreſſns ; is it not? 
Philo, This 1 the inereaſe of bers as well 
as the other; but does not teach you to find the ſum of 


all, only their different variations or * as A 
follows. 9 


Multiply — 42 that is, the 1, by 

the /econd, and ths produ&t the third eg ſo 

on till you have gone throu — all the given numbers ;. 
ſo is the laſt product ** of —__ Ws 


un 


+ | Exa ML E. b 

T dan the changes that _ 12 tell, 

or the different 3 12 „ * fit at table 
| Hof. 479901600, 


e Note, This Gen (+) n ifies, that all numbers 
between which it ſtands are to multiplied continually- 
one into the Sek Loft pee hore Jenn 
_ riply the econd, ve two chat upon 
n der tiply this by the cher bell, — 5 6 
on three bells; multiply this product by 4. e e 
| bell; you have 24 changes, c. as follow. 
Tn IX2X 3X4X 3X 6X7 X85 * 105% 11x12 
will produce 479001600 Changes, or different poſitions 


which you may 2 * at leifure * Ain. 
Plicatias. only“. | * | 


by Notwithſtanding edits edema ot in a 
few hours ; yet the * nges on 12 (allowing 10 changes in a mi- 
nate) will take 91 years, 26 days; and to add to the incredibi- 
lity of this increaſe, two bells more, viz. 14, would take up 
| 10575 years to = the changes through, See Mr. Ward, p. 85. 


770. 


and 5, 4, and 
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; | Tyre. I thank you for giving me a ſhort hint of theſe 
| things, which I perceive the nature of very plainly: 
And now, pray, what will you inſtru& me in next? 
1 AD. * two bn three rules, ſach as the 
alle, aticn, Alternate, Compoſition of Me- 
pods Sts. are not material in buſineſs, — 2 
for want of room muſt be omitted, and —— more ne- 
eeſſary part, vix. . Fradions, be treated of in their 
Kead, And here I be 5 you would take care and make 
yourſelf maſter of Vulgar Fraions, they being very 
neceſſary in almoſt ovary branch of life, and the very - 


foundation of . 


n a 


— 


DIALOGUE ur , 


SECTION I. 


Of Notation of Volcan FRACTIONS. 


5 HAT do mean * 
mM W enen n by Nagin ation, fliews 
* how to 5 write 9 or expreſs any Fradtion, 
| What is a Fulgar Frais? 
Naa. It is x broken number, or a part or parts of 

an integer, or whole number, and conſiſts of two parts, 
wiz. the Nerncrater, which always ftagds a- top, and the 
Denoninator, which always Nands under it, or below. 
Thus, 4, 1, 41. Here 4, 3, and 11 are the Numerators,. ; 
tz the Denominators. 
many forts of Vulgar Fraions are there?” 
Phils. Three, ir. Fin, Simple, Single, or Proper 
Fractiem (for theſe are all one.) Secondly, Zinproper 3 
and thirdly, Compound. Fraions. 
Der. What is a Simple Fraftiun, or how is it Known 7 


How: 


Tre. 
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— have their Nemerater: les 
than their reſpective Denominators. ' Thus, 7 . J. „ 


are all S:mple Fractions. 
Dre. What is an Improper Fraction ? 
Improper Fractioxs have their Numerator: larger 


than ths Means, Wo 75 Fo 2, 2, Kc. are 


Fractions. 

Tyro. What are C. ' 
Philo, C — are Fractions of Fractions, 
compounded, or joined together by the word 7. Thus, 
Z of 4, or Hof 4 of II are Compound Fractions, and are 
| thus read, * thirds 1 or 3 fourths of 5 ſixths. 
of 11 twelfths of an integer or whole numbir, 

Tyro. I underſtand you, Sir; but this-is- very diffi- 
+ eult to tell ſurely. 

Philo. You have nothing to do vidhehis at preſent 
you will know it by and by. 

_ Tyre, What do you mean by a Mir Number ? 
FEI. A Mixt Number is a whole number with » 
 Fration after it. Thus, 14 7, and 147 are Mixe | 

7e. n 4 
value of different Fractions.- 

Phils, By Reduction, which is al ; learned fi 
becauſe you 4 add, ſubtract, ores or divide, a 
. 20 their proper water 2 but 


proceed any farther, 3 wits 
the following ſigns, 3 ug + op yan 
know what they Ggnify, hich wi which wil be a rent help to 


Jou. 
Of the Signs 50 i Vulgar Factions. 


: This (=) is the ſign of Equality, and ſignifies, that 
the numbers before it are equal to thoſe after it. Thus, 
5, and 2=7 i thus read, 5: and 2-is en 

This mark (+) — cl gi. 
all the numbers. are to be added together, Thus, 
 n+6-+7=15;: That-is, 2 mere 6. wert more-7, or 2: 
r _— 
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- This (—) is the ſign of /abrra2ion, and ſigniſies the 
number after it is taken, or is to be taken out of the: 
number before it. Thus, 15—7=8, that 7 taken, or 
fubtracted from 15, is to 8. 

This () is the ſign of —_— multiplication. 
This (=) is the divided by and ſignifies the: 
number before it is to the number that. 
follows it. Thus, 2 that is, 56 divided by 8 


. 17+ 5 


. 4 5 1 — 


SECTION Uu. 
Reduction of Vor cn Faacrions. 


_— 


CASE 1. 
1 —— — 
E 
minator of the fraftion, and take in the nume- 
S rator beſides ; —: — 
rn done. 
Reduce 57 1 toan improper frafiun.Þ. 


8 — 


| i Reduce [1755 5+ to an improper fraction. 4 21047; 


— 


CASE 
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CASE 2. 


To reduce an improper fraction i0 4 whole or mant 
number. 


Divide the numerator by the Anita; and if any 


thing remains, place it for a new numerator over the 
mamas a. : 


Reduce f to 4 mixt nk > 
0 * 


— 1 4. 


3 nnn | 
This is only a proof tothe foregoing e and is 4 : 


_ - the ſame r backwards. 


CASE 5 


To reduce. or male « whole nunber into an impropes 
| | fraction. 


Multiply the whole number any fi at plea- 
Pe and the whole number by an / 3 


plied by, and you have an- 
given * _— ea erage ade the 


Reduce 14 to an (improper 
nator muſt be 9 A . 


A rob 
1piy 14 
E. and it is 


len, whoſe deo. 


5 9 muſt be the denominator, r | 
* which I place over the 


NOTE 
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NOTE = 


To expreſs any whole number fraction - wiſe, it is only+ 
Putting unity, or 1 under it. Thus, 14, 26, 490, c. 

will. be "+, f, 597, Kc. Remember this, for it is 

very uſeful. | 


NOTE =. 


Every improper fraftion is more than an unit, or 1, 
and every fimple fraction is leſs than unity or 1. Thus, 
the /imple fraction 4 of a C. ſterling, is but 15 ſhil- 
lings: but 4 of a L ſterling is £1, and 4 over; for if 
you divide 4 by 3, it is 1, and 4, that is, La - 6-8: , 


NOTE 3. 


When the numerator and denominator are alike, the 
traction is equal to a whole number, Thus : is 1, or 
or co 


23 is e 1; becauſe the numerato 
r 


ö CASE 4. | 
. raduce @ compound fraftion te. fimple one, of d 


Multiply 1 e 
N. B. N M. fignifies new namerator, and N. D. . 
denominator, and C. D. common dexomitator,} which pray 
remember. 3 15 

* Reduce 4 of 2 of 3 to n b unte Aale 


4 


1 


For 2.X 3X =30 Fund X4x $2160 N. D. 
as 3523 * 4 - 
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That is, 2 multiplied by 3, and that product by 5, is 


ual to 30 N. #5 end « multiplied by 4, and that pro- 
duR by 8, u hui te f 160 N. D. 4. 188. 


9 92 Nete, When there are eyphers in the nnmerator 
and "denominator, -_ cut them off, and the ration is 
ſtill rhe fame. in the foregoing anſwer the 

fraction is x45 wit, 73. 88582 only + 5 


2; Reduce | of 4 of of fle ne fin 
4. | | 


| To reduce frafion wi wk tom, ; that Pall be equal 
10 the original given fra 


Divide the numerator and e by any re 
chat will divide them without any remainder ; all 
the laſt quotients be a new numerator, and 1 new 
| denominator equal to the given fraction. 


1. Reduce 278 into its loweſt terms ? of. - 


Divifors, 2 N A 4 

Ale taſe: 4=;72. 80 alſo 425 is — 
z, which you may prove by dividing the numerator 
and denominator by any figure that will divide them 
both, as was faid before. 


VMWote, There is another way to reduce a fraction to 
its loweſt terms at once, and that is by finding 4 a com- 
mon meaſurer. 


| + To find @ common meaſire, | 
Divide the denominator by the numerator, and if 
any thing remains, divide the laſt diviſor by ſuch re- 


W 
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laſt diviſor thereby: thus go on till nothing remains, 
and your laſt diviſor is the common meaſure, or num- 
ber, that will divide the numerat 


| or and denominator, at 
once into their loweſt terms 


9 Reduce 321 into its loweſt terms. a. + : 


168)448(2 Here I divide the %. 

33236 naomi nator 448 by the 
— » ate 168, and 113 
112016801 remains; then I divide 
r 168, the laſt diviſor, 


| — by that 112 and 56 

Common Meaſure 56)112(2 remains; la., I di- 

e 112 vide 112 by 56, and o 

— remains: ſo is 56 the 

o common meaſure, that 

will divide both at one 
work. 5 


zehn Wi, amor ee 
a | 8 


443 : 
8 o | os 


2 Reduce 217 to its loweſt terms, Maſe Fo = 
CASE 6. 


| To reduce fractions of different denominators to fraction: of | 
the ſame value, having one common denominator. 


. Firf, Multiply all the denominators together for a 
common donominator ; then 'begin. with the firſt nu- 
merator, and muttiply it into all the denominators, ex- 
cept its own denominator : do thus with all the other 
numerators, multiplying them into all the denomina- 


tors except their own ; ſo will theſe products be zew nu- f 


merators, which muſt be placed over the common de- 
| - nominator, 
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nominator, and each fra#ion will be equal to bat frac- 
tion 8 multiplied into the denomi- 


—_— 1 
1. Reduce/$, 4, and 4 to fractions, having one 
common denominator. | 9 e 


Firſt, I multiply all the denominators together, and it 
makes 120 for a & denominator. That is, 3x 5 X8=120 
C. D. Then begin with the numerator 2, that is, 
' 2X5 x $8=$89 NN. Then the numeratorz x 3 xX G. N 
N. And la-, 5 X5 X3=75 NN. Theſe new numerators 
I place over ihe 0 denominator, and the work is done. 
us, 1185 for 80 is f of 120. Allo, 181 and 


BASE 5: 
To ks fractions of 45 name or n to anot ler. 
1. ASCENDING. 5 


When a Fractias is to be reduced from a leſs to a 
greater denomination, then make the given fractions in- 
to a compound fraction, by conſidering how many of 
the % make one of the greater denomination ; then 
c à ſimple one, aad it is 


1. Reduce 4 of a penny to the fraction of C. ſter- 

Here, becauſe 12 pence make 1 ſhilling, and 20 
ſhillings a C. I ſay, 4 of 21 of 28. by nn to | 
a /imple fraction by multiplying the numerators _ 


* . 
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| ther for a V. V. and all the denominotors for a V D. 
gives 3:5 of a (I of a penny, Fo 


2. Reduce } of a farthing to the fraction of a 
- ” A. uri, vin 4 of J of 31 of 1 
$ | | | a | 


= Og po. 15 
"DESCENDING. 


When the fraction is to be 3 from a greater to 
a 1% denomination, then make of it a compennd frac- 
tien, as before; deſcending from the great to laſer de- 
nomination : then multiply every denominator by the 
numerator of the given fraction, (except its own de- 
a 


nominator) da ce the product over the denomi- 
— to the Rid given fraction, you have the an- 
wer. f , 


N. B. This caſe is a proot to the laſt, 


t. * vv of a r . the Salve of 
| y n/. 58, Or 3. For 8 of yy Ot . Now 
> cp Goes ie 14 into the denoininator 20, 
and 12 is=240, which I place over the denominator 


960, thus, 58 4%. 


2. Reduce x53 of a guinea to the fraftion of a 
farthing ? An/. 811. For it is eri of Ir of 11 of 
4. Now 3x21x124=3024 NN. n | 
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CASE 8. 
To fad the walde 7 4 fraction i= money, weight, or 
meaſure. | 


- Multiply the numerator of the fraction by the next 
neareſt belonging to the integer itſelf, and divide 
by the denominator ; then multiply the remainder by 


the next neareſt part of the integer, and divide by;the 
fame diviſor, or denominator, and thus go on You / 


have gone tlirough all the parts of the i lntegery'f 


yuotients will be your anſiver. i 


. * & 


1. Whatis the valte of 34 of af; — — 


with —— 5 
— 6 
| 20 tot 26 by 26, he iz in 4 
910052 dor 30, gives {15, and 10 over; 
— _ Hide again by 1 
177. * l 
| 12 of af. 0 
NS pt 175. 
h 


2. What is th of a thokdots# 41ſt i. tos. 
1 by ried at Ki Wet 
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15 zumeratey Here I multiply the numera- 
27 multiply tor 15 by 27, the ſhillings in a 


10 


e 1 moidore, and divide by the de- 
216)405(15, nominator, gives 1 ſhilling, and 
216 189 over, which I multiply by 
— 12, and divide by 216, as be- 
— = 8 as appears 
3 dy the work, and find 213 of 
— moidore to be 1s, 104. 1 
216)2268(10d. N 
5 216 
108 3 
216)432(2 f 
55 
o 


Gra. I ſee the nature of it plainly; and like this 
— very well; we it is diverting as well as improv- 


bib. You are to eed the ſame in woajrde and 


meaſure; therefore I ſhall only ſet a "few ueſ- 
tions for practice to try at leiſure. 888 " 


3. What is the 43+. of a ton ? Haf.. 6 C. 2 yrs. 
18 /bs. 10 os. 10 dr. 3+ 


What is the 51+ of a barrel ? Anſe. 4% gallons. 
| 5 Whats the $47 of a ile? 42. 1173 yards, 


i What is the 14 of an acre? Ar/. 3 roods, 20 
What is the 5, of a year (allowing 365 days). 


; 4. 152 days, 2 hours, 


8 E c- 


Addition of Vulgar Fractions. 
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SECTION II. 


ApviTion of VULGar FRACTIONS, 


Dyro. H O W are Yulgar Fractions added together? 1 

Pbilo. Very eaſily, by this one rule, viz. 

All compound fractions muſt be reduced to fimple ones, | 
and all fractions of different denominators, to a . * 

b denominator ; then add all the numerators toge- | 

ther, and e their ſum over the common denomina- 

tor, is the anſwer; and if it be an improper fraction at 


laſt, then reduce it to a mixt number, and the work is 
done. | 5 


I. | Add IT 11 r and 4 together, An. 17 · 
Here being one commer denominator to all the frac- 


ons, I only add the numerators together, and the work 


Here I find the ſum of all the numerators to be ;8, 
which I place over the denominator 27 ; but being an 
_ Improper fraction, I divide 58 by 27, and have for 4n- 

ſaver 2 and 27 · L | 


3. Add 24 and + together. 4. 222. 


Here the fractions having different denomifiators, I 
reduce them (by ca/e 5) to a common denominator, and 
find them to be 118, +73, and ,75, Then I add theſe 
numerators together, and 227: ſo the an- 
fer is bib. . 


1 Sas = 
«AE «-. 


4. Add 


4 £181 7 


— 7 
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4. Addy of 4 and 4 of together, 4, 126. 


Firſt, 3 of f is = & and of INR. Now 3, and e 


reduced to a Dk x4 and 28, 5 Ik added rogethe 


b it Aal. 
- Add. 4 


4 2 £193 £47 4 and £ 100 usb. 
d. Of 175. 1 os, | 


6. De and t9 4 to make it 
25 


5 * 
3 * . . 2 * Won : - 


SECT oN IV. 


<P 


| SvnTratTION 7 Voroat Fa aerions. 


„Hex! is 5. of radius performed? 


Pbilo. By the ſame Rule as in Addition, 
firſt reducing all 77 to /mple; and all to a common 
Jenominator ; thus, ſabtrad the numerator or the . 
fradion from the numerator of the other, and place 
the difference ober the detiomiitator, i is the anſwer. 


3 5 8 
b 1 | = 4 5s 
dagen 3 1 


"Hes in both fot take the une 
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Tor of the top fraction. And thus for all examples of 
„ | 1 


Tyro. I underſtand you very well, fir ; but ſuppoſe 
the numerator of the fraction to be ſubtracted be larger 


than the numerator of the fraction I am to take it 


our of, how am I to do then? 


Philz. This is eaſy enough: for when you cannot 


take the lower numerator out of the top numerator ; 


then take it out of the common denominator, and to 


that difference add the top numerator, and place it over 
the denominator for the true difference ; only pray re- 


member this is called borrowing, as in common /ſubtrac- 


rion, and you muſt carry one to the next figure tor ſo 
doing, F = | 


2. Lent 1344 is=£134-11-8 The Proor by. 


Received 9344 is 9g5-I5 common Sub- 
VP traction. = 
Due 3827 4. is=L 38-16 8 


— — 


Proof 1343+ | Proof { 134-11-8 


3. From 3 of 3 take of 3. That is, from & take 
n. Now 1 is 28, and z is 213. Then I take 278 
From. 28 and there remains 8. Al. e 


fraction equal to 1, which has a denominator 
equal to the fraction to be ſubtracted, wiz. f is i. 
Then r from 1 remains r. And thus for any other 
example. 1 


N f 8 E C- 


> 7 nr Pre 
e _ 
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Keirin 
 MuLTieLicaTion of Vulcan FRACTIONS. 
Here HY: multiplication perform? 
5 ' Philo, The fractions muſt be reduced to 
Cf ſimple ones, as before directed, and mixt numbers to 
[| improper fractions. Then the rule is, multiply the 
j numerators together for a new numerator, and the de- 


1 nominators together for a new denominator, and the 
Þ work is done. . 


Muxultiply + by 4. af; 33. For 4 31 N. N. 


2. Multiply **Z by 3. A/. *33=1855- 
3. Multiply 44. 4 by 43. Po: 204. f. 


| Firſt, I reduce 43 ta an improper fraction, which is 
| #8; therefore, Imultiply 2 by f. 4 53202, as be- 
fore. e | 


4. Multiply £4 4 by £2. Here L44=F, and 
I is expreſſed in fractions +; — multiply 
dy z. 4% PIs f, vin. £8-15. 


5. Multiply 2 of & by 3 of 4, that is, 22 by 3. 
Ara? —— And 1 *. any ſum be mülplted 
by another, with more exactneſs than by any other 
rule, though not ſo eaſy as decimal fractions. 


8 EC- 


- 
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SECTION VL 
Diviston of VuLGar Fractions. 


Fyro. He is diviſion of fractions performed ? 

: Philo. Firſt reduce all compound to ſimple 
fractions; and all mixt numbers to improper fractions, 
as before directed: then the rule is, multiply the nu- 
merator of the dividend into the denominator of the 
diviſor, for a new numerator, and the numerator of 
the diviſor (or fraction you divide by) into the deno 
minator of the dividend for a new denominator, and 
you have the anſwer. Th 0 


1. Divide ,* by 14. An. = 4. Here I mul- 
tiply 8 into 12, hieb b 96, 4 5 and 
71 into 19. which is 95, for a new denominator, which 

15 35. Here you ſee the anſwer is an improper fraction; 
but if you change the fractions, that is, if ; were to 
be divided by , then the anſwer would be 33, which 
is a ſimple fraction. ; 


| Note, The character (>) ſignifies diviſion, or that 
the number is divided by what follows it. 


2. Divide (47 Z of 3; by of Jof A C. 4. 42. 
For 2 of 1 , and F of 218 ; therefore, divide Lan 45 
3 7 775 at is. divide 2 by 15. Firſt, 284154260 

N. 0 and 6 X 6=36 N. D. Au. 45, Or £1 18;:=05, 

84. MM | ; ; 


0 


Tyro. Then I peceive that diviſion of fractions makes 
more of a ſum after divided than before. 
Philo, Ves certainly, when the divifor is a ſimple 
fraction, or leſs than unity, as in this caſe; and it an- 
ſwers the ſame end as common multiplication, viz. in- 
creaſes the value. 


N 2 | Dro. 
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Tyro, Explain this a little more pray. 
Philo. Obſerve then the following example. 


3. It is required to bring 42 guineas into farthings 
by diviſion only ? EY = 4 


Here by caſe 4, I reduce a farthing to the fraction 
of a guinea, and find it ,;4 for a diviſor, Then 1 
make 42 guineas a dividend, thus, 27. Now, 

*22—,534=42336 farthings. ED 


F From hence, Tyro, ariſes this obſervation: that 
where any whole number is divided by a ſimple frac- 
tion, the quotient will be ſo much larger than the di- 
vidend, as the diviſor is leſs than the unity, or 1; but on 
the contrary, when a ſimple fraction is to be divided by a 
whole number, then the quotient will be ſo many times 

leſs than the dividend, as the diviſor exceeds unity 


: Thus, £4 divided by f of a C. is the ſame to mul- 
tiply it by £4, viz. C16: but f divided by 4 is; 
only, viz. but Is. 34*, | 


And now, Ho, we are come to that rule wherein 
all the others are exerciſed, viz. 


SECTION VI. 
The Rule of Three in Vulgar Fractions. 


Tyre. OW is this rule performed? EY on 
Pbilo. After 3 compound frac- 
nns and mixt numbers as before directed, firſt, (as in 


me common rule of three) make your firſt and third 


* See more of the nature of vulgar fractions in my 
young algebraiſt's companion, dialogue 3, caſe 35 2 : 


— 
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number of one name, then multi ly your ſecond y 
| your third, and divide by your rl. | * 


Or rather thus: 


: Having ſtated the queſtion, and reduced the fractions, 


multiply the denominator of the firſt number into the 
numerators of the ſecond and third numbers, for a nzw 

numerator, and the numerator of the ficſt number into 

the denominator of the ſecond and third, for a new 
denominator, and that is your anſwer required. 


1. If Z of a yard coſt 4 of a C. what coſt 51 f yards? 
| 4 


205 


Thus, 4,4, . Now I begin with the denominator 


of the firſt fraction, thus, 4 * 5 « 295=241r00N.N And 


 3X56X4=72 N. D. So is the anſver e of a f. 


6 18s. 10d. 29. $2 or 3. | 


2. If a load of wheat coſt £15, ft what coſt one 
buſhel ? | _ 

| Here as 40 buſhels make 1 load, my firſt number 
will be *2, the ſecond number reduced to an improper 


fraction is 1: and 1 buſhel will be 1. Then if 2 


be '$z, what 1. Now l 182 & 12182 N N. and 
40 * 12 * 1480 N. D. A,. 118, which is 7. 74. 


Tyro. This is eaſy enough, if this be a general rule 
Philo. It is, and if you look over what has been 
done, you may with eaſe do any thing in this rule; 

therefore, I ſhall only ſet you a few queſtions for prac- 


ns 3 
5 : . 
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3. What is the intereſt of £219 3 for one year, at 


£5 + per cent. Av/. 1183, viz. £11. 16s, 1d. 29. 
n= i 


4. Bought South-ſea ſtock to the value of 4:0 
135. 44. and gave £95 + per cent. what comes it to? 
Anl. L402. 195. 114. 2 f. 33% or 11. | 
5. A perſon left 40 ſhillings to r widows, A. 
B. E. and D. To A be left 1 to BL toC + and to 
D 2, defiring the whole may be diſtributed according» 
ly ; I demand the proper ſhare of each ? 


Take 3. 4, &c, of 40 ſhillings, and add them toge- 
ther, it makes but 38 ſhillings: then ſay, 
If 38s. be 3, viz, 13s. 44. what will 40 be? Thus 
proceed with all their ſhares, you will find A muſt have 
145.35, Bos. 64. 34, C 85. 5d. xj, and D 7:5, od. 14. 
And now, Ye, we will proceed to e 


SsSSSSSSSSGSSGGGGSSGSGG%˙ 


DIALOGUE xm. 
SECTION I. 
| NoTaTion of Decimal FxAcrioxs. 


Tyro HAT do you mean by a decimal? 
. W Philo, Any number, whether cyphers 
before it or not, having a dot before them, thus, .2 
»OO5 or. 4715, &c. are decimals? _ 
ro, How are theſe decimals formed? _ 
bile. Every decimal is a vulgar fraction, having as 
many cyphers for its denominator, and an _— 
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ſides. Thus the foregoing decimals expreſſed in vulgar 
fractions are 25, AY = 18888, &c. but the deno- 
minators are caſt away in decimals, becauſe you ſee they 
are always known, and we work only with the nume- 
ratbr, or the decimal itſelf; and this is the reaſon that 
decimal fractions are ſo eaſy to what vulgar are. 
Tyre. I underſtand you, but have you no mixt num- 
bers here as well as in vulgar fractions??? 
Phile. Yes: a whole number, and a decimal after 
it, is a mixt number. Thus, 47.5 or 5 25 are mixt 
numbers, fignifying 47 whole numbers, and 7 == | 
or +; and the other is 5 whole numbers, and 25 hun. 
dredth parts, or 1 quarter, for 25 is 4 of 100. 


| Note 1. Cyphers after figures are of no ſignifica- 
tion in decimals, thus, 5000 is but $ and ,750000' 
but .75, for. 500 is 1888, which is the ſame as : 
but cyphers before decimals are neceſſary, for they de- 
creaſe their value. Thus, .5 is 5 tenth parts, or E, but 
2 but 5 one hundreth parts, viz, 188 in vulgar - 
| ONS, Se 


Note 2. Pray remember this: that .5 ſignifies the 

half of any whole number, thing, or integer. .25 is 

one quarter, and .75 ſignifies three quarters. For 5 is 
t of 10, 25 is + of 100, and 75 is 1 of 100, 


This being well underſtood, you may proceed to Ad- 
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SECTION I. 
Ab DIT ION of Dzcitmals. 


Tyre. H OW is addition of Decimals performed? 

Philo. The ſame as common Addition, only 
with this difference, that you muſt ſet tenths under 
tenths, and hundred parts under” hundred parts, not 
regarding the number of Decimal places, but ſet them 
all even towards the firſt teft-hand row, that ſtands next 


the whole numbers, and then add them all together as 
„ i whole numbers. | | " 


One example well explained will be ſufficient, for you 
will tee the reafon more plainly in Reduction, 


1. Add {47 45 725915 eee and 15 .5 to- 


gether, 
47.48 Here you fee I place the whole 
.7259 numbers under one another, as in Ad- 
5.25 dition, and the Decimals | place even 
 .o00545 next the whole numbeis, not regard- 
15.5 ing how far they extend to the right- 


ri — hand; then I add them as they ſtand, 
An/. 68-926445 like whele numbers. 


2. Add .g75 .cog .coo gz and. 3 and 675 together 
Anſ. 2.5055. If you ſet theſe under one another, and 
add them as before, you will have 2 for a whole number 
and. 505 5 a decimal. 


Note, Always remember to part the decimals from the 
whole numbers by a dot. Thus, I find in caſting up 
this laſt ſum it amounts to g figures; but as there are 
but 4 figures in the largeſt decimal, therefore, I make 
| a dot between the 4th and th figure, always keeping 

an equal number of decimal places. 5 W 
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SECTION II. 


SUBTRACTION of Decimal s. 


Fro. r Addition of Decimals be performed like 
whole numbers, 1 imagine Subtraction is 
— ſo, only place the fi he leſt· hand, 
Pbilo. It is fo, on the figures to t - 
always under one > nes; let them be cyphers or fi- 
gures ; but don't regard cyphers to the right, An ex- 
ample will make it quite __ 


From 47.0% ) From .7 From 5. 25 
Take 15.51 Take 255 Take 9840 


——ů— — — 


| Anſ, 425 A. 4.26593 


af 31-4975 | 


Here you foe I do by tens, 3 
borrow and carry the ſame, only I never ſet down cy- 
phers to the right hand of the figures, but entirely 
_ difcard them. 

2. Borrowed 100 guineas, and paid at three ſeveral 
times each C 27.275 what is to pay? Anſ. £23.175 
or LC 23. 35. 6d. 


Ns | 32S 
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SECTION Iv. 
MvurTrrticaTiON of DEcIMALS, 


Tre. LI OW is Multiplication performed? — 
2 . Philo, Like common eng: pics: having 
no regard at all to the Decimals till the work is done, 
and added up: then count how many decimal places 
vou have both in the Multiplicand and Multiplier, and 
as many decimals as you find in both theſe, ſo many 
figures you are to prick, or point off from the right- 
hand to the left: ſo will the figures on the left-hand 
of the dot be whole numbers, and thoſe towards 


Mu'tiply 7.285 Multiply - $759 
. © by 0375 
14512 | 29795 
43530 5 40313 
50792 17277 
| Ha. 5.529072 A. .o21 596255 


Here in example 1, I have 6 decimals in the Multi- 

plicand and Multiplier ; therefore I prick or dot off 6 

towards the left-hand, and have 5 for a whole number, 
and the reſt are decimals. << 


* Note, In example 2, I have 8 decimals, in the 
Multiplicand and Multiplier ; I find upon caſting them 
up, that thefe are but 7 places of decimals, therefore, 
J place a cypher before the firſt figure, and make a dot 
before the cypher ſo I have 8 decimal places. 
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This is a ſtanding rule, for had the product been 
leſs in the number by. 2, 3, or more places, ſo many 
cyphers muſt have been added to ſupply the defi- 
Gy n 

Tyro. This is eaſy enough, as you obſerved, to what 
Vulgar Fractions are: and 932 that money, 
weight, or meaſure may be eaſily multiplied by this. 


Philo. You ſay right, for ſuppoſe I was to multiply - 
L 4 158. by 27 would produce £16 125. 64. 
For 2 157. is 4.75 (becauſe 155. is 4 of a L.) and 
L3 10s. is £3.5. Therefore G 4.75 & 3.5 =£16.625, 
. Multiply .o00075 by .cootg. 4n/. oooooo 1125. 
4 Multiply 4+, - "wes by 4- 5. 4n/. 20.25, or 207. 
5. Multiply 7 a crown by 2 a crown, at a ſhilling 
the integer. A»/. 6s. .25. viz. 65s.—34. 


See Multiplication of Vulgar Fractions; and more of 


the nature of this, with the way and manner of valu-. 
ing any Decimal, in Reduction of Decimals, 


— ————_— 


SECTION v. 
Division of Dein AL s. 5 


Tyro. Hz is Diviſion performed ? 
Philo. The ſame. as common Diviſion ;: 
but being a little more difficult than the other rules, 
you muſt be the more careful: but if you obſerve the 
1 following notes, they will help you to work any 
um. „ <D 
Morte 1. When there are more decimal places in the 
Dividend than in the Diviſor, then (after the work is 
done) prick off as many in the quotient to ſupply that 
defect; that is, the decimal places of the Diviſor, and 
the quotient will. always be equal in number to thoſe. 
5 8 Note, 
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Note 2. If there be more decimal places in the Pi- 
viſor than in the Dividend, (before you begin to work) 
add as many cyphers to the Dividend as make the num- 
ber of decimal places equal to the Diviſor, and proceed 


__ Wow 3- Whenit happens that the decimal places in 
the Diviſor and Quotient (after the work is done) are 
not ſo many as thoſe of the Dividend; then you muſt 
place as many cyphers before the Quotient, or Anſwer, 
us will make up that deficiency. 


5147-3476 — -12)63.00 12).063 


22 — 


Au. 916932 Anſ. 525, Au. .cog25 
See Note 1. See Note 2. See 8 

e Remember that all remainders in Decimals after 
Diviſion are of no fignification, and therefore are taken 
no notice of, . 
The ſame is to be obſerved in long Divifion as im the 
_ three foregoing examples in relation of pointing off. 


47-15)3-747565(0794 450. 
33005 | | . 
4243; 4715037475657. 4. 
22715 
18360 


4 


Here you ſee the Tame ſum is propoſed, but the an- 
ſwer is different, as you may prove at large; for the 
- "figures will be the ſame. And thus you fee, let them. 
de whole or mixt numbers the work is the ſame. 
Tyre. | underſtand it: and I perceive it is very eaſy 
to divide money into any number of parts by this Lora 
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Phil. Very eaſy indeed. | 


6. Divide £42 195. 6d. by £ 4 15 7. 64. That is a 
divide £42 4975 by C.. 775. Au. 


Divid 
£7 7, £4 1 bg £4.00) by by £ 3-5 (viz. 


8. Divide 1.753 by £1753. 47. oor. 


This example, though it appears trifling at firſt, may 
be of ſervice, For ſuppoſe it was required to Arie | 
L, 1.753 among 1753 perſons, the anſwer would be 
001, viz. near 1 farthing each. Thus you may vary 
or alter Decimals at pleaſure ; but as for money and. the 
manner of finding ho value in any Decimal Fraction, 
that you will ſee in the next Section, which if you ob- 
ſerve well, you will ſee the whole order of Decimbls, 
| Fr their relation and harmony, — with — | 

raQions, 


SECTION vi 


Rxpvcrion of DIe | 


Tyre. HAT does Reduction of Decimals teach? 
Philo, It teaches to reduce a Vulgar 
Fraction to a Decimal of the ſame value, and alſo ſhews 


you how to find that value either in Money's weight, 1 
or meaſure, &c. | 


CASE F, 
To reduce a Vulgar Fration to a Decimal, 


Add as many cyphers as you pleaſe to the Numerator, 
(making a dot — the Numerator and the * 
then 


* 


— , r — per Aee O  TT , — 
* © 


then divide by the Denominator as in common Diviſion, 
and making a dot before the figures in the Quotient, 


' you have the Decimal equal to the Vulgar Fraction, 


4 1. Reduce 2 to a Decimal.  Anſ/. 75. ä : 
4)3-00 Here you ſee 75 = for 75 is 4 of 
— doo its proper Denominator. oy 


75. 
2. Reduce 4 to a Decimal of the ſame value. 
$)5.000 That is, 625 is J of 1000, its 
1 ee Hh - Panentindive? i | D 
625 tf. 


Zo Reduce ITE to Decimal, | An). 01265. 
4. Reduce 223 to a Decimal. 42. oo 71. 


Note, Sometimes in reducing 2 decimal there will 
be a remainder; but never regard that, if you have 
g places in a decimal it is ſufficienn, 


CASE 2. 
To reduce the msn of money weight or 
r 98 85 ith 5 


Add cyphers to the loweſt denomination (making a 
dot between the cyphers and the figure, and divide by 
the parts contained in the next higher denomination ; 
then place the next higher denomination, before that 
Quotient (with a dot between) and divide by the parts. 


contained in the next higher denomination ; ahd fo go 


on, and your laſt quotient will be the decimal required. 
But this muſt be illuſtrated by an example to make it 


plain. 


1. What 
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1. What is the decimal of 14s. 64. 4? 


4) 3.00000 Here, according to the rule, 

— I add cyphers to the loweſt 
12) 6.7 5000 15 denomination, farthings, and 
— divide by 4; U then I place the 
210) 14. 56250 6 pence before that 2 9 


— — _ . 0 + 12. Laſtly, I E 
728125 nf. ings before this 
ft 3 and divide by 20, 


viz, by 2) without cutting any figure or cypher off 
to the right-hand ; for there is no occaſion for that. 


See the proof of this in example I, next caſe, ; 
2. What is the decimal of 13s, 9d, 2. 450 9398. 


: Note 1. If you would know the decimal of any 

number of ſhillings, from 1 to 19, obſerve this general 
rule: if the ſhillings be even, take the } of them is 
the decimal. Thus the decimal of 16s. is +8, and 


of 18s, is 9, Ke. But if the ſhillings be odd, multiply | 


them by * N the decimal. Thus the decimal of 

5s. is . 45 ſhillings is Z of a C. and 25 is 1 of 

100. 86 allo, i e decimal of 175. is .85, and 11:5, is 

N and the decimal of 15. is os ; for there muſt be 2 
when the — are odd. 


A Rur to find the 3 of ſhillings, pence, and 
farthings, at a C. ſterling the integer at once. 


1. For farthings. Add cyphers to the ſhillings, and 
divide by 20. 


2. For the pence. Add: cyphers to the given pence, 


* divide by 240, the pence in a C. pricking off ac- 
cording to the rule of diviſion. Thus you will find the 


decimal of 64. * and of FEE: 0125, 


3. For 


$ more than 25, ſet down 1 more than they really are; if 
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3. For farthings. Add cyphers and divide 
thus, the — of 3 farthings is 003125, ” _ 


| Note, The ſame is to be obſerved in finding the de- 
cimal of weight and meaſure, by adding cyphers to 
the given denomination, aud — by t Parts con- 
tained in the integer. 


To tell the decimal of tiling pence, and farthings, 
by inſpection. 


. It the ſhillings be even, take the Z of them, 
which will be the firſt decimal figure ; then bring the 
- pence and farthings into farthings, and if they be leſs 
than 25, join them to the firſt decimal figure, ſo have 
you a decimal of 3 places; but if the farthings be 


they beabove 40 ſet down 2 more than they amount 0 
0 have you the decimal nearly. 


Rn Let it be required to find FR * 145. 6d. 
. and 18s. 9d. E, as before. Here I ſay the 4 of 14 
ds 7, the figure; then 6d. + is 27 farthings, but 
being above 5, I ſet down 28 3 by the ſide of 
the 7, ſo is the decimal. 728, as before; and ſo for the 
other. 


2. What is the decimal of 65. 104. I? 45. 344 

Here the 1 of 6s. is 3, and 104. Z is 42 farthings; 
but bing abr 40, E ſet down 2 more. 
viz, 443 fois the decimal A nearly. 


Note, When the Killings are odd, multiply them by 
Fe and bring the pence and farthings into ſarthings, 


as before, and fet the firſt figure under the ſecond fi- 
"i of the decimal belonging. to the ſhillings, en- 


-creaſing them by , or 2, as before, you have the 
decimal. | * 


3. What 
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3. What is the decimal of 17%. and 6d, +: 
11s, 10d. 47 


17 multiplied by 5 is . 8 1X6 S. 55 
624 more 1 farihing 38 28 5 10d. — = 5 


An. 878 114. 10d. 1 = 895 
The next cule bs 8 proof to this, and more uſeful. 


CASE 3. 


To fad the value of a decimal in money, weight, and * 
meaſure, 


Multiply the decimal by the parts contained in the 
integer, and prick off as many figures as there are 
places in the given decimal, and the figures towards 
the left hand will be whole numbers, and thoſe that 
are pricked off are decimals, which decimals only muſt 
be multiplied by the next denomination : thus go on, 
multiplying and pricking off the ſame number of de- 

- cimals; ſo will the — towards the left hand be the 
value __—_ 


1. What is the 728125 of 2, What is the 761 5 of 


fo ſterling ? = Rane? 21 
+.14.562500 675 
| We 1 
4.6.7500 | | 515.9915 f 
2 OW. 
gre. 3.00 4. 
laſt caſe. | | gre. 3. 5920 
41. 15. 114. 4 


3. What 
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3. What is the * of a ton? 


| m— Whatis the .09715 of a bar. 


C .3.5120 
1 . 4 


3840 
60 


. "Ib, 1.3440 


qrs, 2.0480 


on. 5.50 


36 


58290 
29145 


gallons $-49740 


pint 3-97920 


16 4% z gall, z pints, and. or 
very near 3+ gall. 


To tell the value of any decimal in min 


the i integer 


Note, If mere be ever ſo many 
the firſt 3 figures are ſufficient, 
in buſineſs, 


Neue 2. Double ths firſt decimal 


and — (by — 1 r ferling 


laces in the Acimal, a 
all that — 


* towards the 


left hand, and if the ſecond figure be under 5, then 


the firſt figure 


only doubled will be the ſhillings ; but 


if the ſecond figure be 5, or above AJ ou muſt 


add 1 ſhilling more to thoſe you dou 


mains from-the ſecond 


but if 


ve 40, then abate 
_— are, and you * the value required. 


what re- 


re above 5, carry to the next 
_ and reckon _ ſo — farthings 


account them ſtill as farthings, only abate 1; 
F abs 2 farthings leſs than they 


: and if 


1. What 
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4 is the value of . 728 125 of a C. Anſ. 145. 
( . 4d | 2 | | 


| Here I double the firſt figure 7 
ſhillings, and then I fay, 28 farthings is 7 4. but I abate 


1, becauſe it is above . 25; ſoit is 145. and 64. . 


2. What is the .39525 ofa C6. 4 75. 104. 4. 


Here I ſay, twice 3 is 6, and the next figure being 


above 5, I count 1 more, which is 7 ſhillings ; then 


there is 4 remains from the g, which I carry to the 5, 
which is 45 farthings ; but being above 7 I abate 2, 


and call it 43, farthings, which is 104. 

. What is the .0672 of a C. ſterling ? A, 11. 44. 
Hers the cypher * g 

gure being 6, that is 1 ſhilling and 1 over, which I carry 


to the 7, is 17 farthings, and abating 1 farthing is 16, 


or 4 pence; w you may prove by multiplying the 


decimal by 20, 12, and 4 pricking off as before di- 


EXAur Is for Exerciſe, 


4. What is the . 8145 of a ton. 4 16 C. 1 qr. 


4 1b. 7 oz. 10 dwt. . 88. 
5. What is the .275 of a Ib. troy? 4.3 o. 6 dwts, 
6. What is the . 0529 of a year, at 365 days the 


integer? An/. 26 days, 14 hours, 36 minutes, 14 
| ſeconds CS 


Theſe examples are ſufficient for any diligent learner, 
| therefore, I will proceed to put them all in practice. 


SE C- 


„ which is 14, for the 


ubled is o; but the ſecond fi- 


* 
E —B — 
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/ SECTION. VII. 
The Rule of Three Direct in Dein Fx Acrioxs. 
Tyre. FOW is the Rule of three in decimals per- 
| formed ? Es 
Phila, The ſame as in common rule of three di- 


rect, by multiplying the ſecond number by the third, 
and dividing by the firſt, 1255 


x. If 4 of a yard coſt 4 of a. what coſt 51] yards? 
that is, it 3 qrs. coſt 16. 84 what coſt 51 yards, 1 qr - 
Decimally thus, 
If yg be .8333, what is 51 .25 yards; 
Here multiply your ſecond by the third, and divide by 
the firſt, you have the quotient 55.942, viz. C 56 18s. 
See example 1, rule of three of yulgar Fractions. 
2. If a buſhel of wheat coſt 3s. 99. 2, what coſt 40 
buſhels, or 1 load? Av/. £ 7 115. 84 


Decimally thus, ; 
If a buſhel of wheat coſt ,18958, what coſt 40? 
t N 40 ; 
L 7.58320 Anſ. [C7 115. 8d 


Ho. This laſt example is very ſhort indeed. 
Philo. It will always be ſo when the firſt number is 


1, or unity; for decimals are ſuperior to vulgar frac- 


tions for eaſe and expedition; and though not always ſo 
near the truth itſelf, yet anſwers every thing near 
enough for any buſineſs or demand. See the next 


queſtion in variations. 5 
| K 
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3. If 5 2 ells coſt 2 of a C. what coſt wal 


els? That is, if 5} coſt C2. 16s, 84. {, what coſt 282 
be 


Decimally thus, 


If 5.25 ells coft L£2.8364, what colt 282.5 ells 
Anf. 152.625, viz. £152- 125. 6d. 


* If a ton of ſweet oil coſt { 24-17-45, what coſt 
14T. 17C. 2qr. 1 i91b. An/. £370.1335, or 25. 8d. 1 


Now, 7 Iro, in all ſuch ſums as theſe, which either 
by the rule of three, practice, or vulgar fractions, 
will become very tedious; yet by finding the decimal 


of the odd weight, and the odd price, you have only a 
common multiplication ſum. 


That is, multiply 14 ton 88348 by £24. $687 you 
vill have £370. 1335, VIZ, 25. 84d. An}. " | 


Noe, You may find the decimal of 17C. 2qrs. 191b. - 
by bringing them into Ibs. and dividing by the Ibs in a 


ton, viz, 2240. The ſame for any other weight, or | 


meaſure, by reducing the parts, and dividing WP the 
parts contained in the 1 integer. 


* 
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DIALOGUE XIV. 


- SXCTION L 
S1 n INTEREST. 


7 [yro. TOW is ſimple intereſt in decimals p * 
Phila, Very eaſy by the following * 
Multi rr y the principal by the rate cent. 
the decimals gives the intereſt for one 7 ; 
1 be odd time, take the parts of the prin- 
cipal itſelf, and add to the work, it i done, 5 


Note, For £4 per cent. — by .043 the per 
cent. by. og; r 6 per cent. for 7 per cent. _ 


1. What is the intereſt of (147-1567. for a year, 3 at 
£4 per cent. per annum ? 4. 518-2-4. 


£147.75 2. What is the intereſt of £275-108, for 
; .04 1 year, at £6 per cent. 


— 


20 
4. 18) 20 16.5 30 

12 1 
— 4 {16,10 743 
d. 2) 40 I 5 
4 


9.1060 | 


£5).g9100 £2755 


And 


| at ö per cent. per annum? 
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And the work will be as eaſy, if the per cent. be for 
odd time, as appears by the following examples, 


3. What is the intereſt of £ 1250, 5A for 3z years 


5 | baz 


1 2 for 1 year 
| 


ide 


225.1350 for 3 years. 
37.5225 add for the & year. 


— 


1 262.6575 for 35 years, a. 


4. A perſon left his wife by will; of his eſtate, 

2 355 75. 64. Now this lay in hand 

years; I what intereſt 3 is due upon i, at Lk 
cent. per annum. 


Auſ. L 55. 195. "7 8 


gl L 355-375 by C 45, that is by ,045 is £ 15 
991 875 2 1 year: Mo Ca oth by, years gives 
£ 55-9715625. 

And thus you ſee, that if the principal, intereſt, or 
293 fs much, yet i f eaſily performed by 


F. A Merchant made an aſſurance upon goods i in a 
ſhip bound to a certain port, to the value of C 2530, 
upon condition, that in caſe of a total loſs or da- 

mage, the aſſurers were to pay £ 975 per cent. deduQ- 

ing x per cent. (viz. 10s, per cent.) out of it: now the 
flip was caſt away, but there were as many goods ſaved 
as amounted to Z 955 ; I demand what the merchant 

has to receive? 25 4 1527. 195, 114. 

Firſt 


. 
— a Ys * ha a — 5 — — — 
— — - — — _ 5 


— — — 
- = 0 
— — > — 


300 SIMPLE INTEREST. 


Firſt, Logs taken from £2530, remains Lig 5 loſs. 
this multiplied 97-5 is 1535.625: and G-duding + 
per cent. from this, is only cutting off 2 figures in the 

ds, thus, 15135, and take the of 1 5135-02 625, —4 | 
is 7.678125 placing it in the units place 
and the reſt in order, (as follows in dien) and fab: 
tract it from £1535.625, leaves £1527-946875, viz. 
185. 114, An/. 

| The proof of this is worthy your obſervation, Bro. 

For obſerve 975 per cent. wants but 21 per cent. of 
£100, that is, of wor cent per cent. Now if you 


multiply £1575 by 2.5 viz. (24) it gives 439.375, which 
_ » £1535-025, gives the original ſum or loſs, 


2. 17 thank you kindly, fir ; for this, as you have 7 
* is a proof to me very plainly. 


6. What comes an aſſurance, or a commiſſion, fac- 
| torage, or brokerage to, upon £3500, at 18s. per cent. 


2 the 2 decimal of 187. 


Sas fe Cz. 10 


And thus decimals perform any thing with eaſe and 

1 1 

FE Tyre, I ſee it, fir; and now be pleaſed to give me 

an example or two in compound intereſt. 
Philo, I will. 


- Comreound INTEREST. 
SECTION- I. 
Comround InTerssr. 

HO compound intereſt performed? 


Philo. By continual multiplication and 
addition, ; 1 


Queſt. 1. What will £100 amount to, if it be forborn 
5 years at C per cent. per annum, compound intereſt ? 


Anſ. £127-125.-6d fl. 


1. The common method is to multiply the principal 
by the per cent. and cut off two figures (which is the 
ſame as dividing by 100) this gives the intereſt for one 
year, which is {5 ; this add to C100, gives Clos for 


the amount of the firſt year. Then this multiplied 
by the per cent. gives the intereſt for the 2d year, 
which added to the principal {, 105, gives e 110.28 


for the amount the 2d year, &c. &c. But this is tedious; 
therefore the beſt way is, mn 


2. Set down the principal 1001. and find the intereſt 
the iſt year and add it to it, and it makes as before 


105. Set the 5 under the 1061. and make two dots 


after it, thus, 5. . this ſaves dividing by 100, and 
will ſupply the decimal places; then multiply 150l. by 5 
(viz. 05 in decimals) keeping always 2 figures of the 
_ decimals under the 2 dots, and it produces 5 —— 25, 


wach added to 105 l. gives 110.251. as before, &c. 
&c. See the operation, 


O {100 
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Lido viz. iz. by 0 05 is 5.00, viz. 5 
| 5 2 © add 
Amount 


„„ 105., this + oc 
-"W 5.25 add 


2 year 110.25 this x * 
is 5.5 125 add 


3 year 8 5 11. 7625 this & Og 


is 5.7881 add 
4 year 121. 5506 this * 
is 6.0775 1 
5 year 127.6281 420. 127.12 


Quel. 2. A lent 3 136.775. which B promiſed 1 to 
pay compound intereſt for, at £6 per cent. per annum, 
and bound his heirs, executors, &c, to that conditon : 
Now A died, and. B took no notice of payment till it 
was at laſt diſcovered by the executors of 4, that B 
had had the money in hand 20 years: I demand what 
3 has got to remit for the debt? An/ {438.65 1. 

But the ſhorteſt method of all to calculate ——— 
ntereſt is by the following tables. 


TA. 


CoMPouNnD INTEREST 
TABLE I. 
A table ſhewing how much 1 pound ſterling will a« 


mount to any number of years under 21, at C; per 
cent. per annum, compound intereſt. DE 


Year, 


ET 
0880 Oo ss 


Year. 


I 
-2Y 
2 
4 
5 


6 


7 
8 


9 


—_—_— 


— 


L6 per cent. 


1.06 
1. 1236 


1.191 


1.2624 
1.3382 
1.4185 
1.5036 
1.5938 
1.0894 
1.7908 


O 2 


Years 


"1.7958 


2.079 
2.1828 


| 2.292 
2.4066 


2 5269 


| £5 per cent. 85 
1.05 1 
| I. 102g 12 
1.15763 13 
| 1 2155 ; I4 
1.27628 15 
1.3401 16 
1.4071 Tz 17 
I 4744 | 18 
„„ 3 Y 
| 1.6289 | 20| 
TABLE I. 


ö 


— 
OO 


20 | 


1.8982 
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Ls per cent, 5 
1.7 103 


1.8856 
1.9799 


A table ſhewing how much 1 pound ſterling will . 
mount to any number of years under 21, at the rate 
of £6 per cent. per annum, compound intereſt. 


| £6 per cent. 


2.0121 
2 1329 


2.261 


2 3965 


2.5403 


2 6927 


2.8543 


3.0256 
3.2071 


1. The 
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1. The explanation of the tables. 


-The amount of Ci for 1 year, at C5 per cent. is 
1.05, this x 105=1,1025 the amount of the 2d year; 
this x 1.05 is 1.1576, &c. &c. The ſame for £6 per 


cent. which is 1.06 this into 1,06 is equal to 1.1236 for 
the zd year, &c, &c. 1 


2. The uſe of the tables. 


When any ſum is given for any number of years, 
then multiply the given ſum by the number given right 
againſt or anſwering to the number of years, and you 
have the anſwer at one operation, 


Let us take example 1, viz. £100, for 5 years, at 
Ls per cent. _ 5 | 

I look in the table of 5 per cent. and againſt 5 years 
I find 1.27628, (the amount of CG for 5 years) this 
multiplied by £100 gives 127.628, viz. £127-12-64 as 
before, | 5 

Tyro. This is ſhort indeed! 8 | | 

hilo. *Tis the ſame as if it were for 20 years. Thus 
in example 2, it is required to tell the amount of Z 136. 
15s. 64. for 20 years, at £6 per cent. compound: intereſt, 

1 look in the table for {6 per cent. and againſt 20 
years I find 3.2071 the amount of / for that time; 
vhis multiplied by the ſum C136- 15 6. (viz. 136.775) 
gives (438.65 1, viz. £438. 13 ſhillings and 1 farthing. 

Tyre. I like this very well; | ſuppoſe the years are 
more than in the tables, how then ? 

Philo, Very eaſy ; only add any two or more num- 
bers together, as make the number, and multiply the 
ſums belonging to each number of years in the table 

together, gives the right ſum fer that number of years. 


1 


Thus, 


* 


before I leave you, I will give you a notion of the ex- 


amount of t 


method to calculate annuities, penſions, &c. except you 
can do it by algebraic calculation” 


depends, as I told you in ſimple intereſt, upon this: 


+ cent, ſay, if L100 be 104, what will Z1 be? 4, 
a £1.04 for 1 year. So alſo for 4+ per cent. it is £1.045; 
- for 5 it is 1. oß, &. | | | ING 


theſe things, and make myſelf yet more perfe&. 
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Thus, ſuppoſe I wanted to tell the amount of the 
laſt queſtion for 30 years, at £6 per cent. Here I take 
any two numbers, which added, make 30. Suppoſe 
for example 10 and 20: agaioſt 10 { find 1.7908, and 
againſt 201 find 3.2071, this multiplied together gives 
5 7432, the amount of £1 for 30 years, at £6 per cent. 

which multiplied into £136.775, gives 785.526, the 
2 ſum for 30 years; and thus for any 

other — Cs hott! | 

Deo. I heart ank you, hr. | 

Phil. You, ſee how eaſy it is, and this is the only 


/ 


Note, Theſe tables are eaſily made, the conſtruQtion 
That let the per cent be what it will, ſuppoſe (4 per 


Bre. I underſtand you very well, fir, and ſhall en- 
deavour, as time offers itſelf conveniently, to look over 


Philo. You will perform your promiſe I bope ; but 


traction of the ſquare and cube roots, being very ne- 


cefſary in many buſineſſes, but eſpecially in the art of 


menſuation, and ſeveral other branches of the mathe- 


O 2 | DIA. 
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DIALOGUE xv. 
SECTION EE. - 
The extraftion of the S ROOT, = 
Tyr. KF HAT do you inean by the words ſquare = 
» W and os ht r 3 


* 


Philo. A ſquare number is a number multiplied by 


irſelf, viz. any figure or figures multiplied by the ſame _ 


figure, or figures, the produſt is the ſquare of that 
number: thus, 2 X 2=4, the ſquare of a; andg x g=$1, 
the ſquare of 9. . 7 ©: 58 | 
Tyro. This is plain enough. And what is the root 


then? 


Pile, The root is that from which the ſquare is 


formed: Thus, I told you before, the ſquare of 2 is 
4 and the ſquare of 9 is $1; therefore, vice verſa 2 


is the root of 4. and 9 is the root of 81, as appears by 


the following table which ſhould be readily known. 


TABLE. ons 
Squares | 11 4| 9116|2513614916; Hiss 144 


ro. How is the ſquare root extracted! 3 
Phils, I will ſhew you the whole proceſs, which pray 
obſerve, | 

Suppoſe it were required to extract the ſquare root of 
3136, or any other figures. h ies 


Firft, 
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Firſt, I ſet down the figures thus, 31 36, and begin- 


ning at the units place, I make a dot or point over it, 


and alſo over every other figure towards the left hand, 
as you ſee in the margin; and pray that as 


always nm which here are 2. 


Secondly, 1 cans þ my by the table) the neareſt root to the 
contained in the firſt point of figures, viz. in 


375 and find it to be 5, which I place in the quotient 
_ thus, 3136s, which figure 5 is called the root or part 


of 2 ot 
| Square the root, that is, 313605 
multi” it by by Ie, and place i it un- 25 
der the ſaid N — 
diviſion, and fubtra it therefrom, 636 reſolvend 
7 dring down the next point, viz. 

and ar” it by the ſide of the remainder, it is 636, 

which ; called the reſolvend, as in the mar 

Four 


5, which is 10, and making 313605 
another crooked line I place Do 
it for a diviſor right againſt 


thereſolvend, thus,  Divifor 10)636 reſolvend 


Fiftby, I now aſk (as in diviſion) how many times | 


(inept rejeing the laf figure) 6er, 
_ (always rej the laſt figure 136056 root an, 
i to are 22 60 
_ contained in 63, and find it 6 — 
1 which 6 I put in the 106)636 

root by the fide of the 5, and 636 
alſo by the ſide of the diviſor 
10, which makes 106; then I multiply 166 by 6, which 
is 636, and nothing remains : thus I find me _ 
root of 3136 to be hy | 


„„ PROOP 


many dots as you have, ſo many figures the root- will 


55 Then I double the quotient figure, or root 
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which I bring down the next 


PROOF. 
I fquare the root of 56, chat ks, I multiply it by itſelf, 


via. 56 by 56, and it gives 3136. 


2. What is the ſquare root of 36169 


6169(237 root fo, 3 
3 4 Ye Here I proceed the ſame 
— . as in example 1, by mak - 
430761 reſolvend ing a dot over every other 
129 | figure, and find the near- 


eſt the root of the firſt point 


Ws 467)3269 new reſolvend '5 to be 2, which I ſquare, 


3209 and place under 5, and 
— remains 1, to which 1 
3 bring down the next two 


figures 61, and it is 161; 


then I double the root 2, it is 4, which I place on the 


left-hand for a diviſor. Then | aſk how many times 
4 are contained in 16, which, tho” it be 4, yet upon 
trial will be but 3 times (for you muſt obſerve, it will 
often be leſs then it looks to be) which 3 J place in the 
quotient, and alſo by the ſide of the divifor, 4, which 
makes it 43; then | multiply 43 by 3, and it is 129 ; 
and ſubtracting 129 from 161, I have 32 remains, to 
point, or two figures 69, 
and it is 3269, which I call a new reſolvend ; then I 
double the root 23, which is 46 for a new diviſor, 
and aſk how many times 46 I can have in 326, and 
find it 7, which 1 place in the quotient, and alſo after 
46, and it is 467 ; which multiplied by 7, gives 3269. 
Thus I find the ſquare root of 56169 to be 237. 


ſora proof I find 237 multiplied by 237256169. Do 
you underſtand it, 


Dr? ET 
Tyro. Very well, "7 then I perceive that after I 
have done with the firſt figure in the root, I am to 


double it, and take dawn the next point, and then 


dou» 


ol 


remainder. 
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double the two figures, and take down the next point, 
and ſo keep on in the ſame order: am I not? | 
Philo. Your notion is right, and if you conſider well 
the manner of the working the laſt example, if you 
have ever ſo many figures, you may do it with eaſe. 
Tyre. But ſuppoſe after the work there ſhould be a 
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Philo. That matters not at all; only when you come 


to Low the work, after multiplying the root by it- 
ſelf, you muſt add the remainder to the product, and it 


will be equal to the given number if the work be 


right, - 
Sums for practice. 
3. I demand the ſquare root of 2996361. A4v/. 1331. 
4. I demand the ſquare root of 30765 16. Af. 1754. | 
5. What is the ſquare root of 43623. A/. 208, and 
359 remains over. EY pe 1 


N. B. If you have a mind at any time to know 


what the remainder will produce, add an even number 
of cyphers to the ſum, and double the root, and pro- 


ceed as before: thus, the ſquare root of 4362 3, ooo 


| Is 208,861, 


2. To extract the ſquare root of a vulgar fraction: 


extract the ſquare root of the numerator for a new nu- 


merator, and of the denominator for a new denomi- 
Na tor. | 2 e 


6, What is the ſquare root of 24? g. 


Note, When you can't extract the root of the nume- 
rator and denominator, then reduce the vulgar fraction 


to a decimal, and extract the ſquare root, you have the 
re 1 e 


e Oro 7. Wint 
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7, What is the ſquare root of 1 and 3? 2 
Firſt, 4 is =.6 which is 1.6; then I add eyphers, 
thus, 1.600000, and find the root to be 1.264. | 


Note, There muſt always be an equal number of de- 
cimals. TT | 


8. What is the ſquare root of 19.2? 4/½ 4.3817, 
9. What is the ſquare root of ,0003 ? Anſ, 01732. 


Serie Ln © 


The uſe of the ſquare root applied to various branches 4 
— of the mathematics, e 


10. I Demand what is the mean proportional number 
between zo and 50. 4. 38.7 tenths. 


Multiply one number by the other, and add cyphers 
and extract the ſquare root, you have 38.7. 

11. There is a triangle, whoſe baſe is 30 inches, 
7 w_ the perpendicular 40; I demand the hypothenuſe ? 
An . 50. | 


Nie, The perpendicular is that part which is right up; 
the baſe is that hich lies ngxt you, and the hypothenuſe 
is the ſlanting ſide, called alſo the diagonal line. 


A general rule to find the third ſide of any triangle, 
having two ſides given. 


1. Having the perpendicular 40, and baſe 30, as a- 
bove, to nd the hypothenuſe, add the ſquare of the baſe 
and perpendicular together, and extract the ſquare _ of 

: ; . . em, 
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them, you have the hypothenuſe. Thus the ſquare of 
| 22 The ſquare of 40 1600, their ſum is 2500, 
the 1 root of which is 50, the hypothenuſe re- 


zrr 


2 Having the hypothenuſe and perpendicular, or baſe, 
ee > 
From the ſquare of the hypothenuſe take the ſquare 
of the baſe, or perpendicular, and the ſquare root is 
os . EL 


Exaurrzs. 


12. There is a ſteeple to whoſe vane or top a 
firing is tied, which reaching to the ground, is in 
length 6o yards, and the diſtance from where it touch- 
es the ground to the middle of the ſteeple end is 25 
2 demand the height of the Neeple! Au. 

4-5 yards, : 
* Square 60 is 3600, and take the ſquare of 25, viz. 
625, from it, and extract the 2 root, you have 54-5 ; 

13. Suppoſe a ſhip fails I as 


ils from a certain port, 
made 87 miles difference of latitude, and 71 miles 
departure, what is her diſtance on a regular courſe ? 
This is only finding the hypothenuſe; for add the ſquare 
of 87 and 71 t er, and extract the ſquare root, you 
have 112.2 miles diſtanee. | 

14. There is a circle or triangle, whoſe ſuperficial 
content is 30800.25, I demand the fide of a ſquare, 
whoſe ſuperficial content ſhall be equal thereto? 4. 
175.5. Ng BL 0 

15. „ a rope 5 inches round, I demand the 
compaſs of another rope, that is double the ſtrength ? 


Square the compaſs of the rope, it is 25, which mul- 
| tiply by 2, and extract the ſquare root, it is 7 07 
inches, If it were required to be 3, 4, 5, or 6 times 
the 9 then multiply the ſquare by 2, 3, 4. 5s. 
2 6, an 


extract the root, 


| 16, There: 
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16. There is a cable 10 inches round, which weighs 
21 C. I demand the weight of one 8 inches round? 4. 
13.440. 

As the ſquare of the one, viz. roo, is to the ſquare 
of the other, viz. 64, ſo is the weight of — one to 
the other, viz. 13. . 6 | 


17. There is a drde whoſe content is 1 v3 3005 1 
demand its diameter? 
Firſt, as 22 is to 28:: 153.9385 to the ſquare of the 
diameter, viz. 195.9217, whoſe ſquare root is 13. 99. 
And thus I think I have given you ſufficient ex- 
amples in this rule, that you may with a little more 
practice become quite maſter of it. | 
Tyre, I thank you for your care, fir, and I under- 
ſtand it very well; I wiſh I underſtood the ny root 
F as well. 
Philo. That you may foon do by care, and a little 
more pains, tho? it be * more _ than 
this * 


DIALOGUE XYL 
SECTION IL 


The extradion of the CUBE ROO T. 


Dy. FF FHAT do you mean by a cube? 

' Philo. A cube-is that which has length, 
breadth, and thickneſs. Thus. fuppole a piece of wood? 
to be cut into the form of a die which is equal e. 
very way in length, breadth, and thickneſs, ſuch a. fir 
9 and by name a cube. | 


na. 
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” Jyre. Give me a further deſcription of a cube 1 


res. | | 
Philo, You know any number multiplied by itſelf is 
a ſquare; ſo any number multiplied twice by itſelf is 
a cube number: thus, the cube of 2 is 8: For 2 x 2 
is 4, and 4 X 228: 80 alſo, the cube of * 125: for 
5X5 X5=125. Thus you ſee 8 is the cube, and 2 the 
root of that cube. Alſo 125 is a cube number, whoſe 
root is 5, as appears by the following table of both 
ſquares and cubes. NY | 
Dh ay 


r 4 1 K 


Roots 11. 2 3. 4+ | 5 8. 7 8. 9. 


Squares 18 9. 1 16. | 25.7 36. | 49. | 64. 31. 
Cubes 1.8.27. 64. L125. [216. 1 5 — 


— 


n 


_ Tyre. How is the cube root extracted? 


Pbilo. To give you a rule for it (I look upon) would 


de too tireſome for your memory, as there are many 


parts contained in it: I ſhall therefore take an example 
CO PIE the whele proceſs, or order of 


1.1 demand the cube root of 32768 ? Anſ. 32 
RULE r. 


Fir, I make a dot over every fourth figure, begin- 
ning at the units place, as in the margin, and as many 
dots as you have, ſo many places the root will contain, 
which here are too places, 32768. „ 

* Secondly, Seek the root, (or neareſt root) to the firſt point 
32, which (by the table) is 3, and place it in the quo- 


nent, which is the firſt figure in the root, thus, 32768 | 
n Tad, 


* 


triple quotient. 


| that ſau uare, that is 2 
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THirdly, Cube the figure which you put in the quotient 
Ok is, 3x 33=27) and place it under the 3276803 
point 32, and nn it therefrom, thus 7 


5 


Party To this remainder (5) bring down all the 
the next point (viz. 3 327680 3 


po them by the fide 27 
— and call this the reſol-— 


Thus, $768 reſolvend 


| iH, Tri the quotient, that is, al multipl 
it By 3) cod 2 the units place oe "> 5 
of it under the tens place of 32768(3 
the reſolvend; and call that the 27 


Thus, 5768 kts. | 
9 triple quotient 


 Cixthh, New ſquare the quotient (that is 9) and _ 
and 278803 | 

place the units place o it un- * 

der the tens place of the triple 

tz that is, place it one 5768 a ITY 

| calle the trig ee, 6 wipe quotes 

an it the tri are, thus trip E 

Seventhly, Add theſe two 27 a triple ſquare 


— and call it the di- 


viſor, | Thus, 279 diviſor. 


Eighty 


N. CUBE ROOT. 316 
84 gl how many times the diviſor i contained | 
in the 


reſolved, rejeting the 32768032 
laſt figure as you did in the 279 
ſquare root; that is, aſk how ——— = 
many times 279 2 can have 5768 reſolvend 
A, the 3 yup — 700 
is 2, ani P ce th "ts 9 1 — t 
in the quotient, which now 27 ls ws 


is 32. FN 
| Thus, 279 diviſor 


Mah, Cube the figure laſt pht in the quotient (viz. 
2, whoſe cube is 8) — place N a 
the units rus under the units 7 


8 


Tenthly, Multiply the ſquare of the figure laſt put in the 
quotient (viz. 4 32768(32 root gs 
into the « QUO- 27 

tient, viz. x9. — Fn, 

which is 36) and 5768 refolvend 

place the produt — TO 
one figure more 9 triple quotient 
towards the left= 27 triple ſquare 


279 diviſor 
n # ES I Ou | 
35 the ſquare of z by triple quotient 
Eleventh: 


316 


laſt figure put in the 
quotient, and place 
alſo this one figure 
more towards the 
left-hand, which is 


De CUBE ROOT. 
| Elewentbl, Multiply the triple ſquare (viz. 27) by the 


32768{32 root. An/ 
1 $Þ re. 


—ñ——k — 


5768 reſolved 


* 


g triple quotient 


-.54 


27 triple ſquare. 

279 diviſor 
Tawvelſthly, Add theſez —_— 
laſt —— 8 cube of 2 > 
as they ſtand and e 36 ſquareof 2 by T. quotient 
it the ſubtrabend, 54 triple ſquare by the root 2 
which is 5768 equal ———— e 
to the Reſolvend 5768 ſubtrahend. 


Thus is the work finiſhed, and the cube root of 
36768 is found ro be 32. FE en 


PROOE. 


Por the proof of this multiply 32 by 32, and it is 
— which 1024 I multiply by 32 again, and have 
„„ . 


Nie. 1, If the ſubtrabend had beem larger than · ihe 
reſolvend, then I muſt put a leſs figure in the ſecond 
place in the quotient, and proceed as before directed. 


Note 2. When there is another point of figures to 
take down, firſt, ſubtract the ſubtrahend from the re- 
folvend, and to the remainder bring down the next 

int, calling it new reſolvend, or ſecond reſolvend : 
en proceed to work as after the firſt reſolvend in 
every reſpect. £12 


2. Another | 
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2. Another method to extract the cube root, which is 
in many reſpects eaſier and ſhorter than the former. 


Let us take the laſt example 32768. . ; 
Firſt, Find the root of the firſt point as before, and 
ſabtraR it therefrom, and to the remainber bring down 
the next point of figures, and call it reſolvend, or di- 
vidend, which you pleaſe. 1 

Secondly, ſquare the Root, and multiply it by 300 for 
a diviſor; and, as in common diviſion, ſee how many 
times it is contained in the dividend, and place it in the 
quotient, or root, accordingly, . 35 

Thirdty, Multiply the diviſor by the laſt figure of the 
root, and place it under the dividend (units under 

units) drawing a line between them. 

Foxrthly, Square the laſt quotient figure, and multi- 
ply it by the firſt quotient figure, and that product 

multiply by 30, and ſet this under the laſt work, units 
under units, e. Y Ws | 

Fifthly, Cube the laſt figure and put the units of this 
under the units of the laſt, and add theſe three together 
in order, as they ſtand, which is the ſubtrahend; which 
if it be more than the reſolvend, or dividend, you muſt 
E a leſs ſigure in the quotient; and proceed as before; 

ut if it be leſs than the dividend, ſubtract it therefrom, 

and the work is done, for two figures in the root: 

But if there be more figures, bring them down to the 
. remainder, and call it a new dividend; and ſquare the 
whole root, and multiply by 3oo, for a new diviſor, 
and put the figures in the quotient. Then ſquare this 

_ laſt figure, and multiply it by the foregoing 4 * in 

the root, and then by 30. Laſtly, Cube the laſt figure, 
and it as be before directed, and the work is done, 
for three places. The to be obſerved for more 

figures . | | | | | | 


Thus, 
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Cs the laſt example 32768(32 root, An. 
oe 


Diviſor 2700) 5768 dividend 


Bre. 1 underſtand it very well, and think this laſt 


way the enſieſt. 
Phil, Take your choice, as 1 obſerved - before ; I 
you one ſum at large, the firſt way, 


| ſhall now only 
— TP RCNEENs 


2. What 
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nd Wat is the cube root of 12812904? 4. 234. 1 


1281igos(234 root, Af. 


48 is nd 
6 triple quotient 
triple ſquare 

126 diviſor 
27 cube of; 
Ins Aue 
4167 ſubtrahend 
new reſolvend 


otien 
17 ae! = 


15939 new diviſor 

cube of 4 
6 ſquare of 4 T. quotient = 
6348 triple ſquare by the root 4 


_—— new fubtrahend=new reſolyend. 1 


W prove the other way at leilure. | 
Alſo 234+ 234 0 23412812904 | 


Qs ron for Prader. 
3. What is the cube root of 5396209064? 47 4174. 


. quotient 
the root 3 
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4. I deemand the cube root of 9423479359146861 ? 
Au. 211221. 


To extract the eube root of any vulgar or decimal 
fractions. | 


8. What is the cube root of ri? Anſ.pr · 
65. What is the cube root of 3137 4% 11. 


Extract the eube root of the numerator and deno- 
minator for a new numerator and denominator. 


2. Extra the cube root of len 4 3.2. 
Proceed as in whole numbers, only prick off as many 
. in the root a5 you have dots over the decimals, 


Note, As in the ſquare root you added either 2, 4, 6, 
c. cyphers to the decimal, fo here you muſt add by 
three's that is, you muſt add either 3, 6, or 9, Sc. 
—— 


8. What is the cube root of. oo Py $1259, and 
4383021 remains, 


— 


8 ECTI 0 N II. 
The Uſe of the CUBE ROOT. 5 
. HERE cube whoſe fſolidity is 1 
os br c ol the ids of «cada, das Ad i. 
4 times leſs? 4%. 7 
Divide 137 3 and extract the cube root. 
10. If a bullet 2 inches diameter weighs 3 1b, what 


will one of the ſame metal * which is 8 inches 
diameter: * 192 6, Solids 
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- Solids being in the triple proportion to their ſides or 


diameter, it is thus found. 


As the cube of the given diameter is to the weight, 


ſo is the cube of the other diameter to the weight of 
the other required, 


12 Suppoſe a ſhot of of 4 inches diameter weighs 
18 4b. I demand the diameter of another, that wei 


fe 
144 1b. Anſ. 8 inches. This is the reverſe of the laſt 


queſtion, 


13. There is a ſphere, or globe, whoſe ſolid con- 
tent is 250047 inches: I demand the fide of a cube, 


whoſe ſolidity ſhail be equal to the folidity of the globe: 


14. A country farmer lent his neighboyp-bu put of his 
hay ſtack 20 feet of hay in length, breadth, and 


depth, and his neighbour brought it home 10 feet 
at one time, and 10 at another: how is the balance, 


and who debtor? An/ 6000 feet due to him that lent 
it; he having received but jth, | 


15. Suppoſe a ſhip zoo tons burthen, 75 feet by | 


the keel, 29 f feet by the beam, ad 14 feet deep in 


the hold; I demand the dimenſions of another ſhip of 


the ſame make, of 5oo tons burthen ? 


S3y, as 300 ton is to 500 ton, ſo is the cube of the 
given keel to the cube of the ſhip's keel required, the 


Cube root of which is 88.9 feet 4%. 


And thus for the other two dimenſions which I 
leave for your practice. e . 

And now, Tyro, before I leave you, I will give you 
a little hint of meaſuring, gauging, &c. which may 


poſſibly be of ſervice to you, and your Acquaintance. 


You muſt expect me to be very ſhort ; but you may, 
by your care and diligence, make a better progreſs. 


ST- 
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rn 
DIALOGUE XVI. 


S this little treatiſe may fall into the hands of 
| 4 ſuch perſons 1 2 country, we money be glad 

of an 1 ving a notion of meaſuring a 
piece of timber, a brick wall, a ciſtern of malt, or a 
common lar field, or piece of land, c. I have 
(on for their amuſement, and inftruQion 
of thoſe youth that have a fancy this way) added this 
tſcript, which I make no doubt, will be very ac- 
ceptable to all ſuch as delight to be induſtriouſly em- 
ployed at leiſure times: and I perſuade myſelf, it 
muſt be very to a parent, in either of theſe 
ways of life, to ſee his ſon diligent and ready at theſe 
things; which tho* he may not meaſure ſo exact for 
want of more learning, proper inſtruments, or expe- 
rience ; yet may come near enough the truth to give 


Of Flooring, Roofing, e. 


' _ D9weft. 1. How many clinkers, 6 inches long, and 
— 2 wide, will floor a ſtable 17 feet long, and 9 
* wide? An. 1224. es 
Multiply the length of the ſtable by the breadth, 
gives 153 feet; this multiply by 144, the ſquare inches 
in a ſquare foot, gives 22032 inches; this divide by. 


18, the inches in 1 clinker, gives 1224 4 


Duſt. 
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2yeft. 2. How many oaken planks will floor a barn 
50 feet & long and 33 feet + wide; when the planks 
are 15 feet long, and 15 inches wide? Av/. 108. 
Maltiphy 60. 5 x 33-5=2026.75. Then 15 feet x 1.25 
feet (viz. 15 inches) gives 18.75 feet for 1 plank: 
now 2026.75. 18.75, gives 108 planks. . 
Lee. 3- A thatcher thatches a barn 60 feet long, 
and 25 feet wide, and the two porches are each 15 feet 
long, and 10 feet deep, I demand how many ſquares 
are contained in it? fA»/. 33 ſquares. N. B. 100 
feet is 1 ſquare, ; 
Multiply 60 x 25 gives 1500 feet for 1 ſide, which 
doubled, gives 3000 for both the ſides; then the porch, 
«VIZ. 15 X10, gives 150 for 1 fide which doubled, gives 
300, which added to 3000 is 3300, which divided by 
100 (chat is, cutting off two figures) gives 33 ſquares, 


2, Of Paving, Painting, Wainſcoting, &c. 


Tyre, How is paving, painting, and wainſcotting 
meaſured ? RE. 


Philo, By the ſquare yard; 9 ſquare feet being 1 


yard 3 | 
Queſf. 4. A gentleman has a walk 22 yards long, 
—- feet fr wich is paved of ſtone ; how — | 
yards does it contain? Auſ. 88 yards. N 
Firſt, multiply 22 yards, viz. 66 feet, by 12 gives 
792. which divide by 9, gives 88 yards. 
Aue . 5. There is a room 64 feet round, and g 

feet high, in which two windows, each 6 feet 
high, and 3 feet 1 the fire · place contains g 
ſquare feet; I demand how many yards of paper, half 
yard wide, will hang it? 40. 118 
Fir, 64x9=576 yards, the content out of which 
take 18 feet, each window, viz. 36 feet, and 9g the 
fire · place, is 45; and the remainder is 531 feet which 
divide by 9, gives 59 yards, the content of the room; 
but as the paper is & yard wide only, it will take d6uble 


this number, viz. 118 yards, A»/. 
e Painting, 


the breadth of both ends together, and take the 2 for 


— mewn, — ̃ —— e N —˙¹.w-‚ ao 2 — 
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Painting, wainſcotting, c. are done by the yard 


ſquare, and meaſured after this manner, 


To meaſure the Peak End of a Houſe or any Triangle. 


weſt. 6. Let ABC be 2 
By ak end of a roof, | B 
whoſe baſe 4 C meaſures 
24 feet, and the perpen- %* * | 
dicular line B D from the "88 
top of the peak 16, | de- 
mand how many ſquare -, , 
yards it contains ? A 


8 D 
Multiply 4 the perpendicular B. D. by the whole baſe, 
or line 4. C; or elſe, multiply the whole perpendicular 


3. D, by + the baſe 4. C. viz. 4. D, or C. O, gives the 


content in feet, which divide by 100, gives the ſquares, 
or by 9, gives ſquare yards. | 

Thus A C. 24 feet multiplied by Z B. D, 16 feet, 
(viz. 8 feet) gives 192 feet, viz. 1 ſquare, g2 feet: 
or divide by 9, gives 21 + ſquare yards of plaiſtering. 
and thus for any other triangle, | 


3. Of Board and Timber-meaſure. 


1. If the board be regular, multiply the length in 
inches by the breadth in inches, and divide by 1 14, 
gives the anſwer, or, multiply the length in feet by 
the breadth in inches, and divide by 12, gives the an- 


ſwer. 


Duet. 7. There is a board g feet long, and 10 
— wide; how many feet does it contain? Au. 71 
cet. e | 
If the board be wider at one end than another, the 


| true way is to multiply the ends together, and extract 


the ſquare root for a mean breadth. But cuſtom has 
brought up an eaſier way, though not fo true, viz, add 


| a 
_ 
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a mean breadth, then multiply the length by this mean 
breadth into inches (as before directed) and divide by 


Quel. 8. There is a board 16 inches at one end, 


and 8 at the other, and 10 feet long; what is the con- 
tent 2 / By the firſt true way, it is very near gz fett? 
by the cuſtomary way, it is 10 feet. | | 


By the Slip or Sliding RULE. 
The Seventh Quxsriox proved. 


Set the breadth of the board, viz. 10 inches, on the 


_ Nip, to the upper 12 above on the rule; then againſt g 
feet on the rule, you have 7+ feet on the ſlip, the 
content required. 1 


Again, ſuppoſe a board be 14 feet long, and 15 
inches wide, what is the content? Set 15 on the lp, 
againſt the upper 12, theo, again 14 feet on the rule, 
you have 17 f feet on the ſlip, anſwer, | 

Tyro. T underſtand you, Sir; but pray how do you 
_ meaſure timber: 1 3 

Philo. The cuſtomary way is this: with a ſmall ſtring 
or cord, take the circumference of the tree (which is 

done in any place, where the buyer and ſeller can 
agree) then double this ſtring into 4 parts, and apply it 

to your rule, and that length is called the girt, or £ 
part of the circumference ; and it is cnſtomary to 
abate one inch of the girt on account of the bark. 

2. Having got the girt, multiply it by itſelf, that is, 
ſquare it, and multiply that product by the length of 
the tree in feet, and divide by 144, gives the content; 
or multiply it by the length in inches, and divide by 

1728, gives the content, 
| Note, Few perſons mind leſs than 3 a foot in the 
leneth of a tree, except it be very large. 

Rueft. 9. There is a tree 14 inches girt, and 9 
feet long I demand the content? An/. 121 feet. 

; Rp P e 


on ER ( —— as 


Firſt. 
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Firſt, 14 multiplied by 14, is 196, this > , the length, 
=1764, which divided by 144, gives 12 feet, 36 inches, 
which is Z of 144, viz, 121 feet content. 

Nueft. 10. There is a tree 10 3 inches girt, and 
12 feet g long, I demand the content? Auf. 91 feet. 
Fer 10.5 X 10.5 = 110.25X12.5=1376.125—144= 
9 57 feet or 9 feet, 82 inches. . | 


By the Slip, or Sliding RULE. 
The Ninth QuesT10N proved. 


Set the length of the tree on the flip (viz. 9 feet) 
againſt 12 in the middle of the rule (wrote girt line} 
then againſt the girt (viz, 14) on the girt line, you 
have 124 feet on the lip. 8 


The Tenth Quzs TI oN proved, 


| Set 12 Z, the length, againſt 12, the girt line: 
then again 10 f, you have better than gt on the ſlip 
itſelf, viz, 9 feet, 82 inches. | 


Of tapering TIMBER. 


Some perſons will take but one girt, though a tree 
be very long and tapering ; but this is certainly very 
wrong, as it may do injuſtice to either the buyer or 
ſeller, The beſt way is, to meaſure ſuch a tree, as 
if. it were two or three diſtinct trees, by taking two or 
three ſeveral lengths and girts. | 

Some, indeed, take 2 girts, one at the great, and the 
other at the ſmall end, and add them together, and take 
the Z of it for a mean girt (as in board meaſure} but 
this is a hurt to the buyer, and very erroneous ; where- 
as they ſhould multiply one girt by the other, and ex- 
tract the ſquare root for a Z 

Ausf. 11. Suppoſe a tree 20 inches girt, at one 
end, and 40 at the other, and g feet long, I demand 
the content? 5 | 
By the cuſtomary way the mean girt will be 30 
inches, and the content will be 56 feet, 36 _— 
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= of another foot, But, according to the true way 
the mean girt is but 28.28, and the content but 49 98 
feet, viz. 49 feet, 141 inches, which is 6 feet 39 inches 
leſs than the other. | 


Tyro. This is a ſenſible difference, indeed, in many 
loads of timber. 5 | 
P hilo, Very. true. 


Note 1. In ſome countries, 40 feet make a load, 
and in others, 50 feet make a load. 

| Note 2. When there are 50 feet to the load, then 
to caſt up the content, at any given price, the rule is, 
multiply the content or number of feet, by the price 
in ſhillings, and cut off the three firſt figures, from the 
right to the left hand : ſo will the figures towards the 
left hand be pounds ſterling, and the other will be 
decimal parts of a C. N | 


DPuef. 12. 1 * I meaſured 6 trees, and their 
content 2 wg „ at 11. 10s; per load? 

I multiply 548 by zo, and gives it 16440, which I 
94 7. thus, 161440, and it is Z 16.440 viz. 161. 8s. 
N. B. Stone is meaſured the ſame, only obſerve 8 
inches make 1 foot of ſtone. „ 


4. Of BRICK¹- WORK. 


Tyre. How is brick-work meaſured ? * 

. Philo, By the ſquare rod, that is, 16 feet Z in 
length, and 165 in breadth, make 272 J feet, or one 
ſquare rod; but for common practice, 272 feet only 
is ſufficient. | nb 

Tyra. Is there not a certain ſtandard for the thickneſs 
of brick-work ? | 
Phils. Yes: all forts of brick-work is reduced to the 
ſtandard of 15 brick thick, of which I ſhall give you 
a further notion by and by. 


P. 2 1. Of 
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1. Of Work at 11 Brick thick the Standard. 


Multiply the length by the height, in feet, and di- 
vide by 272, the quotient gives the ſquare rods, and 
the remainder, the feet or parts of a rod. 


Duſt, 13. A gentleman built a brick wall round 
his on, which was 998 feet long, 9 feet high, and 
14 brick in thickneſs; I demand how many rods it 
contains? A/. 33 rods, 6 feet, | 

Here 1 a 998, the length, by 9, the height, 
and it gives 8982 feet, which I divide by 272, (the feet 
in a rod) and it gives 33 rods, 6 feet. 4% ꝙ 

Tyro. 1 underſtand it ; this is eaſy enough : but ſup- 
poſe it was but one brick thick, or ſuppoſe it were 2, or 

3 bricks thick, how then? 
Philo. Having found the content at 11 brick thick, 

as before directed, = thus: 
As 3 (the & bricks in the ſtandard meaſure) is to 
the content in ſtandard meaſure, at 14 brick thick, ſo 
is the number of half bricks in the wall to the con- 
tent at that thickneſs, « | 


Decl. 14. Let the wall be 998 feet round, and 
522 as before, what is the content, at 21 bri 
thick? c M SR 5 
The content, at 14 thick, was found in the laſt que- 
ſtion to be 33 rods, 6 feet, Say therefore, 
As 3 to 33.6, ſo is 5 half bricks, viz. the thickneſs, 
at 21 bricks thick, to the content at that thickneſs, 
viz. 55 rod, 10 feet. 1 

Hero. I underſtand you well; but cannot any thick- 
neſs be done at one operation? 

Philo. Yes; for having multiplied the length by 
the height, divide by "any of the following numbers, 
that are ſet againſt the given thickneſs, and you have 
the content in rods at once, and the remainder is 
feet. by wy | | 


Note; 
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© Note, Though there be decimals in the diviſors, 
you may divide by the whole numbers for common 
uſe. | = | | : 
For 1 [408.3 J Que. 15. There is a 
1272.25 wall 15.5 feet long, and 
2 | Brick | 204.2 | 9.5 feet high; what is the 
27 | thick 163.3 | content, at 3 + bricks 
3 Hdivide 5136.12 thick? Ar. 1 rod, 2 


by | 116.6 | tenths: for I multiply 


|| 102.1 | 15.5X9.5=147-25, whiefr 
4 90.7 | divided by 116 6. the di- 
8-4 ( 81.7 J viſor for 34 bricks, gives 


5 t rod, 2 tenths. And 
thus for any thickneſs; for at 45 thick, it is 1.5 rod, 
VIZ. 14. „„ Poplcs e 

By the Slip or Sliding RULE. 
There is a wall 9 feet high, and 76 feet long, and 
TE brick thick; I demand the content? Aſ. 2 rods, 
140 feet, or better than 21 rods. 3 
Set 272 on the ſlip to the height g above it; then 
again 76 the length on the ſlip, is 21 or better, on 
the rule. . 1 5 
A RULE. for any Thickneſs. . 
Set any of the former diviſors, anſwering any thick- 
neſs on the ſlip, to the height ; then 1861 the length 
is the anſwer. Thus, the ſame wall at 3 bricks - thick. 

Set 136 to 9, then again 76 you have 5 rods,. the 
content, ar 3 bricks thick. | 

| 8. Of SURVEYING. 

- Tyre. How is land ſurveyed ; ” 

Philo. Land-meaſure is à part of the mathematics;- 
and to ſurvey it true, and in a maſterly manner, you: 
ſhould be provided, 1. With- a chain called Gunter's 
chain. 2. A caſe of inſtruments. 3. A parellel ruler. 
4. A plain table. 5. A platting-ſcale, or protracter. 
And to make it more complete, a theodolite. | 
 Tijro. But cannot I meaſure a common regular field, 
or little piece of ground, without all theſe inſtruments? 
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Philo, Yes; by a chain only, or for want of that, 
a cord, a rod-pole, or any ſuch thing; but this muſt 
not be depended upon for truth. 

Tyzro. Give me a deſcription of the chain. 

Philo. All land is now generally meaſured by a chain, 
containing 4 rods, or poles, in length, (viz. 22 yards) 
according to a ſtatute made in the 33d of Edward I. 

Anno 1235, which ſays, that a ſquare acre ſhall contain 
160 rods, viz. 40 rods in length, and 4 rods in breadth, 
make 160 rods, or 1 acre of ground, 7 


Nete, The Chain is made of iron, containing 100 
links, each in length is 7.92 inches, (or nearly 8 
inches) 100 of which is 792 inches, or 22 yards, (viz. 
4 rods) therefore, 1 chain in length, and 10 in breadth, 
or 10 in length and 1 in breadth, make an acre. 


Note, 2 For want of a chain you may take a cord 
22 yards, or 4 rods long, or any number of rods long 
you pleaſe, dividing it into halves and quarters, with 
which you may meaſure any common keld within a 
uu e of truth, or, at leaſt, for common ſatisfaction. 

Having provided yourſelf with a chain, or any conve- 
nient line, if the field or piece of ground, be regular, 
viz. a ſquare, or the fite fides alike ; then meaſure 
the length and the th, in rods, or parts, and mul- 
tiply the length by the breadth, and divide the product 
by 160 the rods in an acre, you have the content. 


Que. 3. There is a field in the form of a long 
ſquare {called a parallelogram) whoſe length is 35 
-Tods, ami breadth 24 rods, I demand the content in 
acres? Ha. 5 acres, 1 rood, 

Firſt, I multiply 35, the length, by 24 the breadth, 
and it gives 840 rods; which I divide by 160, gives 5 

Acres, and 40 remains, which I multiply by 4 (becauſe 4 
roods make x acre,) and divide again by 260, gives 1 rood. 


Nit. 
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Orf. 16, There is a ſquare piece of ground ſet out 
upon a heath, or common, in order to form a camp for 
1000 ſoldiers, each fide contains 60 rods; how many 
acres does it contain? Au. 221 acres. 
For 60 Xx 60= 3600, which divide ad 160222 cons 
Lo rods, or 221 acres. 


Dueft, 
the fide A „C. is 51.5 rods, and the perpendicular B, D. 
is 34 ids; how many acres does it contain; i 
5 acres nearly. 


Note, You muſt arſt of all 
meaſure the fide from A 
to C. called the baſe, 
which ſappoſe 51 f rods; 
then meaſure. haif_ wa 
from A to C, . + wy 
meaſure ſtraight up to the - 
ue B, which is called 
— 3 1 
ſu to 4 rods : now, I told you before, that 
GONE e241: on, 4 ives the 
content; that is, 51.5 multi _— 
cular 17, gives 875.5 which ivided by 160, gives 5.47 
ACres z that is, very near 51 acres, . 


To 


17. Therei is a 3 ſided or triangular field, A,B, c, 1 
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To meaſure any four ſided field, whoſe ſides are un- 
equal, called a Trapezium. 


Que. 18. There is a trapezium, or four ſided field 

or piece of ground, B | 

A, B, C, D, whoſe | | : 
baſe A Cis64 rods, 
and the pe i- 
cular Bf is 60, and 
the otherperpendi- 
cular De is 40: I 
demand the con- 
tent in acres? A/. 


Firſt, to meaſure this field, go flraĩght croſe it from the 
corner A to the corner C, which here is called the baſe, 
and meaſures 64 rods: then meaſure right ſtraight from 
Se point B to f, which is 60 rods, and right ſtraight from 
D to e. which is 40 rods. This done, the rule is, 
M.ultiply the whole baſe A C 64 by Z B f 60, (viz. 
30) and it L 1920 rods, the content of the tri- 
angle A B C: then again multiply the baſe A C by £ 
De 40 (viz. zo) and it gives 1280 rods, the content of 
the triangle AC D. Add thoſe 2 together, viz. 19203 
and 1280 rods, gives 3200 rods, which divide by 160, 
the rods in an acre, gives 20 for the anſwer. N 
Tyro. Sir, I thank you; this is enough for my pur- 
ſe at preſent. 3 
Phile. If the field has more ſides, you may meaſure 
it after the ſame manner, by dividing it into triangles, 
always remembering to multiply the baſe by & every 
perpendicular that falls upon it. 


* 
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Tyro. How may I gauge, or tell the content of any 
common cooler, or regular caſk, or ciſtern, in gallons, 
or buſhels. NY 

Philo. I ſhall give you ſome ſhort inſtructions, by 
which you may tell the content of ſeveral things near 
enough truth, for your own ſatis faction: but to be a 
ractical gauger, you ought to underſtand ſeveral 

ches of the mathematics, 1 


1. To tell the content of a malt ciſtern in gallons 
and buſhels, 


Ses. 19. There is a ciftern 6.5 feet long, 4 feet 
wide, and 3.5 feet deep: I demand its area, and con- 
tent in gallons and malt buſhels? | Lo 


Vote 1. Area ſignifies the ſuperficial content, or con- 
tent at one inch deep; which multiplied by the depth, 
gives the content itſelf. 1 . 


Note 2. That 282 inches make 1 gallon of ale, wa- 
ter, Ke. 231 a gallon of wine, and 2150 inches 1 buſhel, 
which are your diviſors for all regular figures, 


Multiply the length, 78 inches, by the breadth, 48, 
and it gives 3744 inches, which divide by 282, gives 
13-276 the area, at 1 inch deep, or divide by 2150, 
gives 1.741, the area in buſhels. The area multiplied 
dy the depth, 42 inches, gives 557.592 gallons. The 

area for malt multiplied by 42, gives 73. 122, the con- 
tent in buſhels, = To: 


Note, If the area be not required, or you do not un- 
derſtand decimals, you may more eaſily find the con- 
| | | | BI tent 
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tent at once, thus: multiply the length, breadth, and 

depth, in inches together, gives 157248, which divide 

by 282, gives 557 gallons r, 157248 divided by 2150, 
gives 73 buſhels 28 as before, | 


To find the area by the ſliding rule. 


Set 282 upon B to 48, the breadth on A; then againſt 

78 the length on B, is 13.277, the area in gallons. 

For malt, ſet 2150 on B to 48 on A; then againſt 

78 the length on B, is 1.741 on A; the area in buſh- 
els: and thus for any regular figure. 1 


To gauge a tub or cooler in the form of a cylinder, 
Vviz. whoſe top and bottom diameters are equal. 


K U. E. 


Square the diameter, viz multiply it by itfelf, and 

this product by the depth, then divide by 359 for 
beer gallons, 294 for wine, and 2737, (or rather by 

2737.47) for malt. | MN 


- Queſt. 20. There is a tub 4 feet 2 inches diameter, 
and 3 feet 4 inches deep: I demand the content in 
beer, wine, and malt ? | 

I ſquare the diameter 50, which is 2500, and mul- 
tiply this by the depth, 40 inches, gives 100000 ; 
which divide by 359, gives 278 ale gallons ; divide by 
294, gives 340 wine gallons, and by 2737 only, gives 
305 malt buſhels, = 


1 | x 
Note, If the figure be the form of a triangle, or tra- 
| pezium (as in queſtions 17 and 18) you muſt proceed 
to meaſure them as there directed, and after having mul- 
tiplied by the depth, divide 28 2 for beer, 231 for wine, 
and 2150 for malt, gives the content. | 


_ 
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Dueft. 21. There is | a tub, whoſe top diameter is 


Lo inches, bottom zo inches, and the depth 60 inches: 


demand the content in beer, wine, and malt? 

There are ſeveral ways to do this. One is this, 
multiply the diameters together. and extract the ſquare 
root for a mean diameter, which is here 34.64. This 
multiplied by itſelf, and divided by 359, gives the con- 
tent in gallons, or by 2737, gives the malt buſhels, 


Or more eafily thus, though not ſo true. 


Add the diameters together, and take the Z for a 
mean, is 35. Now 35 * 35=1225 X60=73500, which 


divided by 359, gives about 205 gallons; and ſo for 
: POR 


malt, viz. gives 26 buſhels 5. 


For a couch of malt. 
1. If it be a regular ſquare only, multiply the 


length, breadth, and depth together, and divide by 


2150, gives the buſhels, Ss 
2. If it be a triangle, or trapezium, proceed as be- 
fore dire&ed, and divide till . Tb 

Tyro, But ſuppoſe the couch be uneven, how ſhall I 
tell where to take the depth? | 


Philo, Take the depth at 4 or 5 Places, add them all 


together, and divide by the num 


of places you took 
the depth at, for a mean depth. 


Queſt. 22. There is a bed or couch of malt, in the 
form of a long ſquare, whoſe length is 35 feet, 


breadth 16 feet, and I find the mean depth to be 8.5 
inches. viz. 8 inches; I demand the content? 

Thus, 420 inches & 192 280640 x 8.5 685440; this 
divided by 2150, gives 318.8 buſhels, 


or 
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II bere is a t variety in gauging caſks; but the 
following . will be near enough truth for all 
common caſks; ſuch as barrels, butts, &c. that are 
pretty much bulged. | „ 
. Firſt, Having taken the bung and head diameters, 
the rule is, to the ſum and +} the ſum of the ſquares 

of the bung, and head diameters add & the difference 
of the ſaid ſquares: this ſum multiply by the length, 

and divide by 107 7 for beer, or 882 for wine gallons. 


2. Rule, which is 2s true, and much eaſier. | 

To the double ſquare of the bung diameter add the 
ſquare of the head diameter; then multiply this fum 
by the length of the caſk, and divide by 1077 for beer, 
or 882 for wine. OW, 


Dueft 23. There is a caſk, whoſe bung diameter is 
28 inches, head diameter 25 inches, length 36: I de- 
mand the content in ale gallons? —- 3 

Firſt, The ſquare of the bung diameter 28 is 584; 
which doubled is 1568. Then the ſquare of the head, 
viz. 25 X25=625, which added to 1568, is 2193; this 
X 36, the length is 78941, which divided by 1077, 
gives 73 gallons, 2 pints for beer, and divided by 882, 


gives 89 gallons, and 5 wine or brandy, 

Note, If you find the area of the bung, and head 
diameters (by gueſfion 20,) and add twice the area of 
the bung, viz. 2.184 to the area of the head 1.741, it 
is 6.109, which multiplied by + of the cafk's length, 
VIZ. 12, gives 73 308 gallons as before. | | 
\ " Theſe methods holding good for moſt caſks, I ſhall | 
give no more examples. 


| Note 2. If one of the head djameters be 


larger than 


the other, and the caſk is ſtraight in the ſides, like 
ſome Ehurns, then (by guefticn 21) find a mean dia- 
meter throughout, and proceed as therein . 
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6. Of Cross MvuLT1PLICATION, 
There are two methods. | 
1. By multiplication only, 


1. Rule. Feet multiplied by feet produce feet. 

2. Inches multiplied by feet, or feet by inches, 
produce inches. : 

3. Inches multiplied by inches produce parts, 


Note, 12 ſeconds make 1 part, 12 parts make 1 inch, 
and 12 inches 1 foot, E 


2. By multiplication and diviſion. | 


Kal 2. Having placed the leſſer ſum for the mul- 
tiplier, multiply the very laſt place of the multiplicand 
towards the right hand by the firſt place or name of 
the multiplier, and carry one for every 12, ſetting down 
what is over 12 under the you multiplied, then 
take the parts of the multiplier as in practice, carrying 
as before 1 for every 12. „ 

But an example will render it more eaſy, if I give it 


| Feet In. Paris Feet In | 
"wy =» 6. 3 


3 
"— 
„„ 
4. 18 2 . 2 
J. . ls 
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_ Firſt, I begin and multiply the top 4 feet, 3 inches, 
and 6 parts, by 4 feet, (carrying 1 for every 12) ſaying, 
4 times 6 is 24 parts, that is, o and carry 2; then 4 
times 3 is 12, and 2 [ carried is 14 inches, that is 2 
inches, and carry 1 to the feet; then 4 times 4 is 16 
feet, and 1 is 17. 3 5 
Secongly, I multiply now 4 feet, 3 inches, 6 parts, 
by the lower 3 inches, ſaying 3 times 4 is 12 inches 
(becauſe feet multiplied by inches are inches) then 3 
times 3 inches is 9 parts (for inches by inches produce 
parts) and laſtly, 3 times 6 parts is 18 parts, viz. 1 


The ſeeond method. 


I firſt multiply the firſt or top line as before, and find 
it as before, 17-2-0; and now 1 take the parts as in 
— ſaying, 3 inches is 3 of a foot, &c. See the 


y 
And now, Tyro, I muſt bid you farewell, and I hope 
_ you will take care to improve yourſelf in them, rather 
than trifling away your time with idle fancies: for 
v is evident, that the knowledge of ed" -< 
ct 
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in every ſtation of life, ſince, almoſt all manner 


of buſineſs depends upon it: and not only this, Tyre, g 


but it is a great help to protect us againſt the frowns of 
fortune, and keep — ( "being ualified for ſome lawful 
peſt, or employment) from thoſe common temptations 
and misfortunes, to which thoſe, who know the want 
of it, ſo often fall into, and pay for ſo dearly. 

Deo. I return you thanks for this advice, and hope 
13 ſuch uſe of it as may not fruſtate your 


yn de | 
wks no doubt but you will. And therefore 


— once more bid you an hearty farewell. 
7 570. Sir, I am your humble ſervant, 


FINIS. 
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